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COMPOIJNDS 

The present invention relates to pyrazolopyridine compounds, processes for their 
preparation, intennediates usable in these processes, and pharmaceutical compositions 
5 containing the compounds. The invention also relates to the use of the pyrazolopyridine 
compounds in therapy, for example as inhibitors of phosphodiesterases and/or for the 
treatment and/or prophylaxis of inflanmiatory and/or allergic diseases such as chronic 
obstructive pulmonary disease (COPD), asthma or allergic rhinitis. 

10 US 3,979,399, US 3,840,546, and US 3,966,746 (E.R.Squibb & Sons) disclose 4-amino 
derivatives of pyrazolo[3,4-b3pyridine-5-carboxamides wherein the 4-anmno group 
NR3R4 can be an acyclic amino group wherein R3 and R4 may each be hydrogen, lower 
alkyl (e.g. butyl), phenyl, etc,; NR3R4 can alternatively be a 3-6-membered heterocyclic 
group such as pyrrolidino, piperidino and piperazino. The compounds are disclosed as 

15 central nervous system depressants useful as ataractic, analgesic and hypotensive agents. 

US 3,925,388, US 3,856,799, US 3,833,594 and US 3,755,340 (E.R.Squibb & Sons) 
disclose 4-amino derivatives of pyra2olo[3,4-b3pyridine-5-carboxylic acids and esters. 
The 4-amino group NR3R4 can be an acyclic amino group wherein R3 and R4 may each 

20 be hydrogen, lower alkyl (e.g. butyl), phenyl, etc.; NR3R4 can alternatively be a 5-6- 
membered heterocyclic group in which an additional nitrogen is present such as 
pym)lidino, piperidino, pyrazolyl, pyrimidinyl, pyridazinyl or piperazinyl. The 
compounds are mentioned as being central nervous system depressants useful as ataractic 
agmts or tranquilisers, as having antiinflantrntiatory and analgesic properties. The 

25 compounds are mentioned as increasing the intracellular concentration of adenosine-3*,5- 
cyclic monophosphate and for alleviating the symptoms of asthma. 

H. Hoehn et al., J. Heterocycl Chenu, 1972, 9(2), 235-253 discloses a series of 1//- 
pyrazolo[3,4-b]pyridine-5-carboxylic acid derivatives with 4-hydroxy, 4-chloro, 
30 4-aIkoxy, 4-hydrazino, and 4-amino substiturats. 

CA 1003419, CH 553 799 and T.Denzel, ArcWv der Pharmazie, 1974, 307(3), 177-186 
disclose 4,5-disubstituted Lff-pyrazolo[3,4-b]pyridines unsubstituted at the 1-position. 

35 Japanese laid-open patent application JP-2002-20386-A (Ono Yakuhin Kogyo KK) 
published on 23 January 2002 discloses pyrazolopyridine compoimds of the following 
fomiula: 
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JP-2002-20386-A 
(Ono) 



wherein denotes 1) a group -OR^, 2) a group -SR^, 3) a C2-8 alkynyl group, 4) a nitro 
group, 5) a cyano group, 6) a Cl-8 alkyi group substituted by a hydroxy group or a Cl-8 
alkoxy group, 7) a phenyl group, 8) a group -C(0)R^, 9) a group -S02NR^^°, 10) a 
5 group .NR"S02R^^ 11) a group -NR^^C(0)R^'^ or 12) a group -CH=NR^^ R^ and R'^ 
denote i) a hydrogen atom, ii) a Cl-8 alkyl group, iii) a Cl-8 alkyl group substituted by a 
Cl-8 alkoxy group, iv) a tiihalomethyl group, v) a C3-7 cycloalkyl group, vi) a Cl-8 
alkyl group substituted by a phenyl group or vii) a 3-15 membered mono-, di- or tricyclic 
hetero ring containing 1-4 nitrogen atoms, 1-3 oxygen atoms and/or 1-3 sulphur atoms. 

10 R^ denotes 1) a hydrogen atom or 2) a Cl-8 alkoxy group. R^ denotes 1) a hydrogen 

atom or 2) a Cl-8 alkyl group. R"^ denotes 1) a hydrogen atom, 2) a Cl-8 alkyl group, 3) 
a C3-7 cycloalkyl group, 4) a Cl-8 alkyl group substituted by a C3-7 cycloalkyl group, 5) 
a phenyl group which may be substituted by 1-3 halogen atoms or 6) a 3-lS membered 
mono-, di- or tricyclic hetero ring containing 1-4 nitrogen atoms, 1-3 oxygen atoms 

15 and/or 1-3 sulphur atonM. R^ denotes 1) a hydrogen atom, 2) a Cl-8 alkyl group, 3) a C3- 
7 cycloalkyl group, 4) a Cl-8 alkyl group substituted by a C3-7 cycloalkyl group or 5) a 
phenyl group which may be substituted by 1-3 substituents. In group R^, a hydrogen 
atom is preferred. In group r4 , methyl, ethyl, cyclopropyl, cyclobutyl or cyclopentyl are 
preferred. The compounds of JP-2002-20386-A are stated as having PDE4 inhibitory 

20 activity and as being useful in the prevention and/or treatment of inflammatory diseases 
and many other diseases. 

EP 0 076 035 Al (ICI Americas) discloses pyrazolo[3,4-b]pyridine derivatives as central 
nervous system depressants useful as tranquilisers or ataractic agents for the relief of 
25 anxiety and tension states. 



The compound cartazolate, ethyl 4-(n-butylamino)-l-efhyl-lH-pyrazolo[3,4-b]-pyridine- 
5-carboxylate, is known. J.W. Daly et al., Med. Chem. Res., 1994, 4, 293-306 andD. Shi 
et al.. Drug Development Research, 1997, 42, 41-56 disclose a series of 4- 
30 (amino)substituted lH-pyra2olo[3,4-b]pyridine-5-caiboxylic acid derivatives, including 
ethyl 4-cyclopentylamino-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, and their 
affinities and antagonist activities at Aj- and A2A"^denosine receptors, and the latter 

paper discloses their affinities at various binding sites of the GABAA-receptor charmel. 
S. Schenone et al., Bioorg. Med. Chem. Lett., 2001, 11, 2529-2531 andF. Bondavalli et 
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al.. /. Med. Chem., 2002, vol. 45 (Issue 22, 24 October 2002, allegedly pubUshed on Web 
09/24/2002), pp. 4875-4887 disclose a series of 4-amino-l-(2-cWoro-2-phenylethyl)-lH- 
pyrazolo[3,4-b]pyridine-5-caiboxyUc acid ethyl esters as Ai-adenosine receptor Ugands. 

WO 02/060900 A2 appears to disclose, as MCP-1 antagonists for treatment of allergic, 
inflammatory or autoimmune disorders or diseases, a series of bicyclic heteiwyclic 
compounds with a -C(0)-NR4-C(0>NR5r6 substituent, including isoxazolo[5,4- 
b]pyridines and m-pyrazolo[3,4-b]pyridines (named as pyrazolo[5,4-b]pyridines) with 
the -C(0)-NR4.C(0)-NR5r6 group as the 5-substituent and optionally substituted at the 
1-, 3-, 4-, and/or 6-positions. Bicyclic heterocyclic compounds with a -C(0)NH2 
substituent instead of the -C(0)-NR4.C(0)-NR5r6 substituent are aUeged to be disclosed 
in WO 02/060900 as intermediates in the synthesis of the -C(0)-NR4.C(0>NR5r6 
substituted compounds. 

It is desirable to find new compounds which bind to, and preferably inhibit, 
phosphodiesterase type IV (PDE4). 

The present invention provides a compound of formula (D or a salt hereof (in particular, 
a phannaceutically acceptable salt thereof): 




(I) 



wherein: 



Rl is Ci^alkyl, Ci.afluoroalkyl, -CH2CH2OH or -CH2CH2C02Ci.2alkyl; 
R2 is a hydrogen atom QI), methyl or Cifluoioallq'l; 

R3 is optionaUy substituted C3.8cycloalkyl or optionally substitoted 
mono-unsaturated-C5.7cycloalkenyl or an optionally substimted heterocycKc group of 
sub-formula (aa), (bb) or (cc); 
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(aa) (bb) (cc) 

in which nl and n^ independently are 1 or 2; and in which Y is O, S, SO2. or NRIO; 
where rIO is a hydrogen atom (H), Ci.4alkyl (e.g. methyl or ethyl), Ci.2fluaroallcyl, 
CH2C(0)1SIH2, C(0)NH2, C(0)-Ci.2alkyl, C(0>Cifluoroalkyl or 
5 -C(0>CH20-Ci.2alkyl; 

and whMein in r3 the C3.8cycloalkyl or the heterocyclic group of sub-formula (aa), (bb) 
or (cc) is optionally substituted with one or two substituents independently being (e.g. 
being) 0x0 (=0); OH; Ci-2alkoxy; Ci.2fluoroalkoxy (e.g. trifluoromethoxy); 1SIHR21 

10 wherein r21 is a hydrogen atom (H) or Ci_5 straight-chain alkyl (e.g. H or Ci_4 straight- 
chain alkyl); Ci_2alkyl; Ci.2fluoroalkyl (e.g. Cifluoroalkyl such as -CH2F or -CHF2); 
-CH2OH; -CH2CH2OH; -CH2NHR22 wherein r22 is H or Ci.2alkyl; -C(0)0R23 
wherein r23 is H or Ci.2alkyl; -C(0)NHR24 wherem r24 is H or Ci_2alkyl; -C(0)R25 
wherein r25 is Ci.2alkyl; fluoro; hydroxyimino (=N-OH); or (Ci_4alkoxy)imino 

15 (=N-0R26 where r26 is Ci^alkyl); and wherein any OH, alkoxy, fluoroalkoxy or 

NHR21 substituent is not substituted at the r3 ring carbon attached (bonded) to the -NH- 
group of formula Q) and is not substituted at either r3 ring carbon bonded to the Y group 
of the heterocyclic group (aa), (bb) or (cc); 

and wherein, when r3 is optionally substituted mono-unsaturated-C5_7cycloalkenyl, then 

20 the cycloalkenyl is optionally substituted with one or two substituents being fluoro or 
Ci_2alkyl provided diat if dirae are two substituents then they are not both C2allqrl, and 

the r3 ring carbon bonded to the -NH- groiq> of formula CD does not partal^ in the 
cycloalkenyl double bond; 

i-<a> 

25 or r3 is a bicyclic group of sub-formula (dd): or of siib-formula (ee): 

(ee) wherein Y^, y2 and Y^ independently are CH2 or oxygen (O) 

provided that no more than one of Y^, y2 and Y^ is oxygen (O); 
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-5- 



and X is NR4r5 or OR5a 

in which: 

r4 is a hydrogen atom (H); Ci.6alkyl; Ci_3fluoioalkyl; or C2-6alkyl substituted by one 
5 substituentR^^; and 

is a hydrogen atom (H); Ci^galkyl; Ci^g fluoioalkyl; Cs^gcycloalkyl optionally 
substituted by a Ci.2allcyl group; or -(CH2)n^-C3.8cycloalkyl optionally substituted, in 
10 the -(CH2)n^- moiety or in the Cs^gcycloalkyl moiety, by a Ci.2alkyl group, wherein n^ 
is 1, 2 or 3; 

or r5 is C2-6^1^yl substituted by one or two independent substituents r1 1 ; 

15 wherein each substituent rH, independently of any other rH substituent present, is: 
hydroxy (OH); Ci^galkoxy; phenyloxy; benzyloxy; -NR12r13; -Nr15„c(0)R16; 
-NR15-C(0)-0-R16; -NR15-C(0)-NH-R15; or -NR15-S02R16; and wherein any rH 
substituent which is OH, alkoxy or -NR12r13 is not substituted at any carbon atom, of 
any R^ or r5 substituted alkyl, which is bonded to the nitrogen of NR^rS; 

20 

or r5 is -(CH2)n^l-C(0)Rl6; .(CH2)nl2-C(0)NRl2Rl3; .CHR19-C(0)NR12r13; 
-(CH2)n^2.c(0)ORl6; .(CH2)nl2-C(0)OH; -CHR19<:(0)0R16; -CHR19.c(0)0H; 
-(CH2)n^2.s02-NRl2Rl3; -(CH2)n^2.S02Rl6; or -iCHah^^'CNl wherein n^ is 0, 1, 
2, 3 or 4 and nl2 is 1 , 2, 3 or 4; 

25 

or r5 is -(CH2)nl2-Het wherein nl3 is 0, 1, 2, 3 or 4 and Het is a 4-, 5-, 6- or 
7-membered saturated or parfly-saturated heterocyclic ring containing one or two 
ring-hetero-atoms independently selected from O, S, and N; wherein any 
ring-hetero-atoms present are not bound to the -(CH2)n^'^" moiety when n^^ is 1 and are 
30 not bound to the nitrogen of NR4r5 when nl3 is 0; wherein any ring-nitrogens which are 
present and which are not unsaturated (i.e. which do not partake in a double bond) are 
present as NR17 where R^^ is as defined herein; and wherein one or two of the carbon 
ring-aton^is independently are optionally substituted by Ci,2^alkyl; 

35 or r5 is phenyl optionally substituted with, independently, one, two or three of: a halogen 
atom; Ci^galkyl (e.g. Ci^alkyl or Ci.2alkyl); Ci«2fluoroalkyl (e.g. trifluoromethyl); 
Ci^alkoxy (e.g. Ci.2alkoxy); Ci.2fluoroalkoxy (e.g. trifluoromethoxy); 
C3.6cycloalkyloxy; -C(0)Rl6a; -C(0)OR30; .S(0)2-Rl^a (e.g. Ci.2alkylsulphonyl or 
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Ci.2alkyl-S02-); Rl6a^(0)2-NRl5a_ (e.g. Ci.2alkyl-S02-NH-); r7r8n-S(0)2-; 
Ci.2alkyl-C(0)-Rl5aN-S(0)2-; Ci^alkyl-S(0)-, Ph-S(0)-. R7r8n-CO-; 
-NR15.c(0)R16; r7r8n; OH; Ci^alkoxymethyl; Ci^alkoxyethyJ; 

Ci_2alkyl-S(0)2-CH2-; R7r8n-S(0)2-CH2-; Ci.2alkyl-S(0)2-NRl5a_cH2-; 
5 -CH2-OH; -CH2CH2-OH; -CH2-NR7r8; -CH2-CH2-NR7r8; -CaH2-C(O)OR30; 

-CH2-C(0)-NR7r8; -CH2-NRl5a^(o><:i.3alkyl; -(CH2)nl4-Hetl where nl4 is 0 or 1; 

cyano (CN); Ar^a; or phenyl, pyridmyl or pyrimidinyl whoiem the phenyl, pyridinyl or 
pyrimidinyl indepraidently are optionally substituted by one or two of fluoro, chloro, 
Ci_2allq'l, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; or wh^e two adjacent 

10 substituents taken together are -0-(CMe2)-0- or -0-(CH2)n^'*-0- where nl4 is l or 2; 
wherein r7 and r8 are independently a hydrogen atom (H); Ci_4alkyl (e.g. 
Ci.2alkyl such as methyl); Cs-^cycloalkyl; or phenyl optionally substituted by one or 
two of: fluoro, chloro, Ci_2alkyl, Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; or r7 
and r8 together are -(CH2)n^- or -C(0)-(CH2)n7- or -C(0)-(CH2)n''-C(0)- or 

15 -(CH2)n^-X7-(CH2)n^- or -C(O)-X7-(CH2)nl0- in which: n^ is 3, 4, 5 or 6, n7 is 2, 3, 
4, or 5 (preferably n7 is 2, 3 or 4), n8 and n^ and nlO independently are 2 or 3 (preferably 
independently 2), and X7 is O or NR14 wherein r14 is H, Ci.2alkyl or C(0)Me 
(preferably H or Ci.2alkyl); 

20 or r5 has the sub-formula (x), (y), (yl) or (z): 




W (y) (yi) (z) 



wherein in sub-formula (x), n = 0, 1 or 2; in sub-formula (y) and (y 1), m = 1 or 2; and in 
25 sub-formula (z), r = 0, 1 or 2; 

wherein in sub-formula (x) and (y) and (yl), none, one or two of A, B, D, E and F are 
independently nitrogen or nitrogen-oxide (N+-0") provided that no more than one of A, 
B, D, E and F is nitrogen-oxide; and the remaining of A, B, D, E and F are independently 
30 CHorCR6; 



provided that when n is 0 in sub-formula (x) then one or two of A, B, D, E and F are 
independently nitrogen or nitrogen-oxide (N+-0-) and no more than one of A, B, D, E 
and F is nitrogen-oxide; 
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wherein, each R^, independently of any other present, is: a halogen atom; Ci.6alkyl 
(e.g. Ci^alkyl or Ci_2alkyl); Ci^uoroalkyl (e.g. Ci_2fluoroalkyl); Cj^aikoxy (e.g. 
Ci.2alkoxy); Ci.2fluoroalkoxy; C3_6cycloalkyloxy; -C(0)Rl6a; -C(0)OR30; 
-S(0)2-R1^^ (e.g. Ci_2alkylsulphonyl, that is Ci_2alkyl-S02-); Rl6a-S(0)2-NRl5^ 
(e.g. Ci.2alkyl-S02-NH-); r7r8n-S(0)2-; Ci.2alkyl-C(0)-Rl5aN-S(0)2-; 
Ci^alkyl-S(O)-, Ph-S(0)-, r7r8n-CO-; -NR15-C(0)R16; r7r8n; OH; 
Ci^alkoxymethyl; Ci_4alkoxyethyl; Ci.2alkyl-S(0)2-CH2-; r7r8n-S(0)2-CH2-; 
Ci.2alkyl-S(0)2-NRl5a.CH2-; -CH2-OH; -CH2CH2-OH; -CH2-NR7r8; 
-CH2-CH2-NR7r8; -CH2-C(0)OR30; -CH2-C(0)-NR7r8; 

-CH2-NRl5a.C(0)-Ci_3alkyl; -(CH2)n^'^-Hetl where nl4 is 0 or 1; cyano (CN); Ar^b; 

or phenyl, pyridinyl or pyrimidinyl wherein the phenyl, pyridinyl or pyrimidinyl 
ind^endently are optionally substituted by one or two of fluoro, chloro, Ci_2alkyl, 

Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; or where two adjacent R^ taken together 

are -0-(CMe2)-0- or -0-(CH2)n^^-0- where nl4 is 1 or 2; 

wh^ein R^ and r8 are as herein defined; 

wherein sub-formula (y) and (yl), independraitly, are optionally substituted by 0x0 (=0) 
at a ring carbon adjacent the 6-membered aromatic ring (for example, sub-formula (y) can 




, or sub-formula (yl) can optionally 



wherein in sub-formula (2), G is O or S or NR^ wherein R^ is a hydrogen atom (EI), 
Ci^alkyl or Ci_4fluoroalkyl; none, one, two or three of J, L, M and Q are nitrogen; and 

the remaining of J, L, M and Q are independently CH or CR6 where R^, independently of 
any other R^ present, is as defined herein; 



or r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 
-(CH2)p3-x5-(CH2)p4- or -C(0)-X5-(CH2)p5-, in which: pi = 3, 4. 5 or 6 (preferably p 
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= 4 or 5), p2 is 2, 3, 4, or 5 (preferably p2 is 2, 3* or 4), and p3 and p4 and p5 
independently are 2 or 3 (independently preferably 2) and is O or NR17; 

and wherein, when r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2-, 

the NR4r5 heterocycle is optionally substituted by one r18 substituent wherein R^^ is: 
5 Ci^alkyl (e.g. Ci.2allcyl); Ci.2fluoroalkyl; Cs^gcycloalkyl; Ci.2alkoxy (not substituted 

at a ring-carbon bonded to the NR^R^ ring-nitrogen); Cifluoroalkoxy (not substituted at 
a ring-carbon bonded to the NR4r5 ring-nitrogen); OH (not substituted at a ring-carbon 
bonded to the NR4r5 ring-nitrogen); -(CH2)p'7-C(0)Rl6 wherein p7 is 0, 1, 2 or 3 
(preferably p7 is 0 or 1); -(CH2)p'7-C(0)ORl6; -(CH2)p7-OC(0)Rl6; 
10 -(CH2)p7-C(0)NRl2Rl3; -(CH2)p7.NRl5c(0)Rl6; -(CH2)p7-NRl5c(0)NRl2Rl3; 
-(CH2)p7-NRl5c(0)ORl6; -(CH2)p7-S02Rl6; -(CH2)p7-S02 NR12r13; 
-(CH2)p7-NRl5s02Rl6; .(CH2)p'7-OH; -(CH2)p7-ORl6; or phenyl optionally 
substituted by one or two of: a halogen atom, Ci.2alkyl, Cifluoroalkyi, Ci.2^oxy or 
Cifluoroalkoxy; 

15 

or r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 

-(CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5- as defined herein, and wherein the 

NR4r5 heterocycle is fused to a phenyl ring optionally substituted on the phenyl by one 
or two of: a halogen atom, Ci^2aSkyl, Cifluoroalkyi, Ci.2alkoxy or Cifluoroalkoxy; and 

20 

R5ais Ci.galkyl; Ci^g fluoroalkyl; Cs.gcycloalkyl; -(CH2)n'*^C3^cycloalkyl wherein 
n^a is 1 or 2; phenyl optionally substituted with one or two of: a halogen atom, C- 
1.2alkyl, trifluoromethyl, Ci.2alkoxy or trifluoromethoxy; or R^a has the sub-formula 
25 (x), (y) or (z) as defined herein 

and wherein: 

r12 and r13 independently are H; Ci^salkyl (e.g. Ci^salkyl); Cs^gcycloalkyl; or phenyl 
30 optionally substituted by one or two of: a halogen atom, Ci«2^kyl, Cifluoroalkyi, 
Ci.2alkoxy or Cifluoroalkoxy; 

or r12 and r13 together are -(CH2)n^- or -C(0)-(CH2)n'''- or -C(0)-(CH2)n'''-C(0)- or 
-(CH2)n8-Xl2-(CH2)n9- or -C(O)-Xl2-(CH2)nl0- in which: n6 is 3, 4, 5 or 6 
35 (preferably is 4 or 5), is 2, 3, 4, or 5 (preferably is 2, 3 or 4), and and n^O 
independently are 2 or 3 (independently preferably 2) and Xl2 is O or NRI^^ wherein 
Rl4a is H, Ci.2alkyl or C(0)Me (preferably H or Ci.2alkyl); 
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r15 is a hydrogen atom (H); Cj^alkyl (e.g. ^Bu or Ci.2alkyl e.g. methyl); 
C3-6cycloalkyl; or phenyl optionally substituted by one or two of: a halogen atom, 
Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; 

Rl5a ^ independent of other Rl5a a hydrogen atom (H) or Ci^alkyl (e.g. H, ^u or 
Ci.2alkyl such as methyl; preferably Rl5a is h or Ci.2alkyl, more preferably H); 

r16 and Rl6a independently are: 

Ci.6alkyl (e.g. Ci^alkyl or Ci.2alkyl); 

C3-6cycloalkyl (e.g. C5.6cycloalkyl) optionally substituted by one oxo (=0), OH 
or Ci.2alkyl substituent (e.g. optionally substituted at the 3- or 4-position of a 
C5-6cycloalkyl ring; and/or preferably unsubstituted Cs^cycloalkyl); 

C3-6cycloalkyl-CH2- (e.g. C5.5cycloalkyl-CH2-); 

pyridinyl (e.g. pyridin-2-yl) optionally substituted on a ring carbon atom by one 
of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; 
ArSc; 

phenyl optionally substituted by one or two of: a halogen atom, Ci_2alkyl, 
Cifluoroall^l, Ci.2alkoxy or Cifluoroalkoxy; 

benzyl optionally substituted at an aromatic carbon atom by one or two of: a 
halogwi atom, Ci.2alkyl, Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; or 

a 4-, 5-, 6- or 7-membered saturated heterocyclic ring connected at a ring-carbon 
and containing one or two ring-hetero-atoms independently selected from O, S, and N; 
wherein any ring-nitrogens which are presoit are present as NR27 where r27 is H, 
Ci.2allqrl or -C(0)^fe; and wherein ttie ring is optionally substituted at carbon by one 
Ci.2alkyl or oxo (==0) substituent, provided that any oxo (=0) substituent is substituted 
at a ling-carbon atom bonded to a ring-nitrogen; 

wherein Ar^a , Ar^b and Ar^c ind^endently is/are a 5-membered aromatic heterocyclic 
ring containing one O, S or NRl^a jn the S-membwed ring, wherein the 5-membered ring 
can optionally additionally contain one or two N atoms, and wherein the heterocyclic ring 
is optionally substituted on a ring carbon atom by one of: a halogen atom, Ci.2alkyl, 
Cifluoroalkyl, -CH2OH, -CH2-OCi.2alkyl, OH (including the keto tautomer thereof) or 
-CH2-NR28r29 wherein r28 

and r29 independently are H or methyl; 

and r17 is a hydrogen atom (H); Ci^alkyl (e.g. Ci_2alkyl); Ci.2fluoroalkyl; 
C3^cycloalkyl; -(CH2)p6-C(0)Rl6 wherein p6 is 0, 1, 2 or 3 (preferably p6 is 0); 
-(CH2)p6-C(0)NRl2Rl3; -(CH2)p6-C(0)ORl6; -(CH2)p6-C(0)OH; -SO2RI6; 
-C(0)-CH2-NR12r13; .C(0)-CH2-NRl5a<:(0)-Ci_3alkyl; -C(0)-CH2-0-Ci.3alkyl; or 
phenyl or benzyl wherein the phaayl or benzyl is optionally substituted at an aromatic 
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carbon atom by one or two of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, Ci_2alkoxy or 
Cifluoroalkoxy; 

Rl9is Ci^alkyl; KCH2)n^0.oR20 wherein n20 is 1, 2, 3 or 4 and r20 is a hydrogen 
5 atom (H) or Ci^alkyl; -CH(Me)-OH; -CH2-SH; -CH2-CH2-S-Me; benzyl; or 
(4-hydroxyphenyl)methyl (i.e. 4-hydroxy-benzyl); and 

r30, independent of other r30, is a hydrogen atom (H), Ci_4all<yl or C3.6cycloalkyl; 
and 

10 

Hetl , independent of other Hetl, is a 4-, 5-, 6- or 7-membered saturated heterocyclic ring 
connected at a ring-carbon and containing one or two ring-hetero-atoms independently 
selected from O, S, and N; wherein any ring-nitrogens which are present are present as 
NR31 where r31 is H, Ci.2alkyl or -C(0)Me; and wherein the ring is optionally 
15 substituted at carbon by one Cij^aSkyl or 0x0 (=0) substituent, provided that any 0x0 
(=0) substituent is substituted at a ring-caibon atom bonded to a ring-nitrogen; 

provided that: 

20 when r3 is the heterocyclic group of sub-formula (bb), nl is 1, and Y is NRI®, then: 
either (a) RlO is not Ci^alkyl, Ci.2fluoroalkyl or CH2C(0)NH2; 
or (b) rIO is methyl and the compound is: ethyl 4-[(l-methylpiperidin-4-yl)amino]-l- 
ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, l-ethyl-N-(2-ethylbutyl)-4-[(l- 
methylpiperidin-4-yl)amino]-lH-pyrazolo[3,4-b]pyridine-5-carbox l-ethyl-N-(4- 

25 fluorophenyl)-4-[(l-methylpiperidin-4-yl)ainino]-lH-pyrazolo[3,4-b]pyrid^^ 

carboxamide, or N-benzyl-l-ethyl-4-[(l-methylpiperidin-4-yl)ancuno]-lH-pyrazo 
b]pyridine-5-carboxaniide. 

30 

Preferably, where X is OR^a, the compound is other than the compound wherein r1 is 
methyl, X is OEt, and R3 is cyclopentyl. 

35 

In one optional embodiment of the invention, r1 is Ci^alkyl or Ci.2fl^oroalkyl. 
Altematively or additionally, in one optional embodiment of the invention, r2 is a 
hydrogen atom (H). 
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Alternatively or additionally, in one optional embodiment of the invention r3 is 

C3.8cycloalkyl or a heterocyclic group being ' in which Y 

is O. S, SO2, or NRlO; where RlO is hydrogen, Ci^alkyl, Ci.2fluoroalkyl. C(0>Ci 
2alkyl,orC(0)-CF3; 

and wherein in r3 the C3.8cycloaIkyl or heterocycUc group is optionaUy substituted with 
one or two substituents being OH, Ci_2a]koxy, trimeihoxy, or Ci.2alkyl; and wherein 
any OH, alkoxy or trimethoxy substituent is not substituted at the (R3) ring carbon 
attached (bonded) to the -NH- group of formula CO and is not substituted at either (R3) 
ring carbon bonded to the Y group of the heterocyclic group. 

Alternatively or additionally, in one optional embodiment of the invention r4 is 
hydrogen, Ci.2alkyl or Ci.2fluoroalkyl. 

Alternatively ot additionally, in one optional embodunent of the invention, r5 is 
hydrogen, Ci.8alkyl, C1.8 fluoroalkyl. or C3.8cycIoalkyl; or phenyl optionally 
substituted with one or two of: a halogen atom, Ci.2alkyl, trifluorometiiyl, Ci.2alkoxy or 
tiifluoromethoxy, or r5 has the sub-fonnula (x), (y) or (z): 

W (y) (z) 

wherein in sub-formula (x), n = 1 or 2; in sub-formula (y), m = 1 or 2; and in sub- 
formula (z), r s= 1 or 2; 

wherein in sub-formula (x) and (y), none, one or two of A, B, D, E and F are 
nitrogen; and tiie remaining of A, B, D, E and F are CH or CR6 where r6 is a halogen 
atom, Ci^alkyl, Ci^fluoroalkyl, Ci.2alkoxy, Ci.2fluoroalkoxy. Ci_2alkylsulphonyl 
(Ci.2alkyl-S02-), Ci.2alkyl-S02-NH-, r7r8n-S02-, R'^R^N-CO-, r7r8n, OH, 

Ci^alkoxymethyl, or Ci.2alkyl-S02-CH2-, wherein r7 and r8 are independentiy 
hydrogen or Ci.2alkyl; 

wherein in sub-formula (z), G is O or S or NR9 wherein r9 is Ci^alkyl or 
Ci^fluoroalkyl; none, one or two of J, L, M and Q are nitrogen; and tiie remaining of J, 
L, M and Q are CH or CR^ where r6 is as defined herein. 

In the alternative to the above R4 and/or r5 optional embodiments, in one 
optional embodiment of the invention, r4 and R5 taken together can be -(CH2)pl- 
where pi = 3, 4 or 5 (preferably pi = 4 or 5). 
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In one optional embodiment of the invention, r3 is optionally substituted 
C3_8cycloalkyl or an optionally substituted heterocyclic group of sub-formula (aa), (bb) 



5 or (cc); 



20 



30 




or 




(aa) (bb) (cc) 

in which nl and n^ independently are 1 or 2; and in which Y is O, S, SO2, or NRIO; 
where rIO is a hydrogen atom (H), Ci^alkyl (e.g. methyl or ethyl), Ci.2fluoroalkyl, 
10 CH2C(0)NH2. C(0)NH2, C(0>Ci.2alkyl. or C(0>-Cifluoroalkyl; 

and wherdn in r3 the Cs-scycloalkyl or the heterocycUc group of sub-fonnula 
(aa) (bb) or (cc) is optionally substituted with one or two substituents being 0x0 (=0), 
OH,' Ci.2alkoxy, Ci.2fluoroalkoxy (e.g. trifluoromethoxy), or Ci_2alkyl; and wherem 
any OH, alkoxy or fluoroalkoxy substitaent is not substitated at the r3 ring carbon 
15 attached (bonded) to the -NH- group of formula d) and is not substituted at either r3 ring 
carbon bonded to the Y group of the heterocycUc group (aa), (bb) or (cc). 

Alternatively or additionally to the above optional r3 definition, in one optional 
embodiment of the invention, X is NR^rS or OR5a, in which: 



r4 is a hydrogen atom (H); Ci.6alkyl; Ci.sfluoroalkyl; or C2^alkyl substituted by one 
substituent R^ ^ ; and 

r5 is a hydrogen atom (H); Ci.8alkyl; Ci_8 fluoroalkyl; Cs-gcycloalkyl optionally 
25 substitoJted by a Ci.2alkyl group; or -(CH2)n4-C3.8cycloalkyl optionally substitoted, in 
tiie -(CH2)n'^- moiety or in the C3.8cycloalkyl moiety, by a Ci.2alkyl group, wherein n^ 
is 1, 2 or 3; 



or r5 is C2.6aU^l substituted by one or two independent substituents R^ 1 ; 



wherein each substituent r1 1, independently of any otiier r1 1 substituent present, is: 
hydroxy (OH); Ci-galkoxy; phenyloxy; benzyloxy; -NR12r13; .Nr15-C(0)R1 ; 
-NR15-C(0)-0-R16; -NR15-C(0)-NH-R15; or -NR15^02R1^; and wherein any R^ 
substituent which is OH, alkoxy or -NR12r13 is not substitoted at any carbon atom, of 
35 any R^ or R^ substituted alkyl, which is bonded to the nitrog^i of NR4r5; 
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or r5 is -(CH2)nll-C(0)Rl6; -(CH2)nl2-C(0)NRl2Rl3; .CHR19-C(0)NR12r13; 

.(CH2)nl2-C(0)ORl6; -CHR19-C(0)0R16; -(CH2)nl2-S02-NRl2Rl3; 

-(CH2)nl2-S02Rl6; or -(CH2)nl2-CN; wherein nil jg q, 1, 2, 3 or 4 and nl2 is 1, 2, 3 
5 or4; 

or r5 is -(CH2)nl3-Het wherein nl3 is 0, 1, 2, 3 or 4 and Het is a 4-, 5-, 6- or 
7-membered saturated or partly-saturated heterocyclic ring containing one or two 
ling-het^-atoms independently selected from O, S, and N; wherdn any 
10 ring-hetero-atoms present are not bound to the -(CH2)nl3- moiety wh«i nl3 is 1 and are 
not bound to the nitrogen of NR^rS when nl3 is 0; wherein any ring-nitrogens which are 
present and which are not unsaturated (i.e. which do not partake in a double bond) are 
iwesent as NR17 where rI^ is as defined herein; and wherein one or two of the carbon 
ring-atoms independently are optionally substituted by Ci_2alkyl; 

15 

or r5 is phenyl optionally substituted with one or two of: a halogen atom; Ci.4alkyl (e.g. 
Ci.2alkyl); Ci.2fluoroalkyl (e.g. trifluotomethyl); Ci^alkoxy (e.g. Ci_2alkoxy); Ci_ 
2fluoroalkoxy (e.g. trifluoromethoxy); Ci.2alkylsulphonyl (Ci.2alkyl-S02-); 
Ci^2alkyl-S02-NH-; r7r8n.S02-; R'^R^-CO-; -NR15-C(0)R16; r7r8n; OH; 
20 Ci^alkoxymethyl; Ci^alkoxyethyl; Ci.2alkyl-S02-CH2-; cyano (CN); or phenyl 
optionally substituted by one or two of fluoro, chloro, Ci.2alkyl, Cifluoroalkyl, 
Ci.2alkoxy or Cifluoroalkoxy; 

wherein r7 and r8 are independently a hydrogen atom (H); Ci_4alkyl (e.g. 
Ci_2alkyl such as metiiyl); Ca^cycloalkyl; or phenyl optionally substituted by one or 
25 two of: fluoro, chloro, Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; or R^ 
and r8 together are -(CH2)n^- or -C(0)-(CH2)n'^- or -C(0)-(CH2)n'^-C(0)- or 
-(CH2)n8-X7-(CH2)n9- or -C(O>x7-(CH2)nl0- in which: n^ is 3, 4, 5 or 6. rP is 2, 3, 
4, or 5 (preferably vP is 2, 3 or 4), n^ and n^ and nlO independently are 2 or 3, and is 
O or NR14 wherein r14 is H or Ci.2alkyl; 

30 

or r5 has the sub-formula (x), (y) or (z): 




(X) (y) (z) 



P33108P3 




-14- 



wherein in sub-fonnvda (x), n = 1 or 2; in sub-fonnula (y), m = 1 or 2; and in sub-fonnula 
(z),r = 0, lor2; 

wherein in sub-formula (x) and (y), none, one or two of A, B, D, E and F are nitrogen; 
5 and the remaining of A, B, D» E and F are indep^idoitly CH or CR^; 

where r6 is a halogen atom; Ci^alkyl (e.g. Ci_2alkyl); Ci^fluoroalkyl (e.g. 
Ci.2fluoroalkyl); Ci^alkoxy (e.g. Ci.2alkoxy); Ci.2fluoroalkoxy; Ci_2alkylsulphonyl 
(Ci.2alkyl-S02-); Ci.2alkyl-S02-NH-; r7r8n-SC>2-; R7r8n-CO-; -NR15.C(0)R16; 
10 r7r8n; OH; Ci^alkoxymethyl; Ci^^alkoxyethyl; Ci.2alkyl-S02-CH2-; cyano (CN); 
or phenyl optionally substituted by one or two of fluoro, chloro, Ci_2alkyl, 
CifluQcoaUcyl, Ci_2alkoxy or Cifluoroalkoxy; wherein r7 and r8 are as herein defined; 

wherein in sub-formula (z), G is O or S or NR^ wherein r9 is a hydrogen atom (ET), Cj. 
15 4alkyl or Ci_4fluoioalkyl; none, one, two or three of J, L, M and Q are nitrogen; and the 
remaining of J, L, M and Q are independently CH or CR^ where R^ is as defined herein; 

or r4 and r5 taken together are -(CH2)pl- or -C(OHCH2)p2- or 
-(CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5-, in which: pi = 3, 4, 5 or 6 (preferably p 
20 = 4 or 5), p2 is 2, 3, 4, or 5 (preferably p2 is 2, 3 or 4), and p3 and p4 and p5 
independently are 2 or 3 (independently preferably 2) and x5 is O or NR17; 

wherem r17 is a hydrogen atom (H); Ci^alkyl (e.g. Ci.2alkyl); Ci.2fluoroaIkyl; 
Cs^cycloalkyl; -(CH2)p6-C(0)Rl6 wherein p6 is 0, 1, 2 or 3 (preferably p^ is 0); 
-(CH2)p^-C(0)NR12r13; -(CH2)p^-C(0)ORl6; -S02R1^; or phenyl or benzyl wherein 

25 the phenyl or benzyl is optionally substituted at an aromatic carbon atom by one or two 
of: a halogen atom, Ci_2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; 

and wherein, when R^ and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2-, 

the NR4r5 heterocycle is optionally substituted by one r18 substiment wherein r18 is: 
Ci_4alkyl (e.g. Ci_2alkyl); Ci_2fluoroalkyl; C3_6cycloalkyl; Ci.2alkoxy (not substituted 

30 at a ring-carbon bonded to the NR^R^ ring-nitrogen); Cifluoroalkoxy (not substimted at 
a ring-carbon bonded to the NR4r5 ring-nitrogen); OH (not substituted at a ring-carbon 
bonded to the NR4r5 ring-nitrogen); -(CH2)p'7-C(0)Rl6 wherein p7 is 0, 1, 2 or 3 



(preferably p7 is 0 or 1); -(CH2)p'7-C(0)ORl6; -(CH2)p7-OC(0)Rl6; 
-(CH2)p7-C(0)NRl2Rl3; -(CH2)p7-NRl5c(0)Rl6; -(CH2)p'7-NR15c(0)NR12r13; 
35 -(CH2)p7-NRl5c(0)ORl6; -(CH2)p7-S02Rl6; -(CH2)p7-S02 NR12r13; 

-(CH2)p7-NRl5s02Rl6; -(CH2)p7-OH; -(CH2)p'7-ORl6; or phenyl optionally 
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substituted by one or two of: a halogen atom, Cij^siSkyl^ Cifluoroalkyl, CiJ2aikoxy or 
Cifluoroalkoxy; 

or r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 

5 -(CH2)p3-X5.(CH2)p'^- or -C(0).x5.(CH2)p5- as defined herein, and wherein the 

NR4r5 heterocycle is fused to a phenyl ring optionally substituted on the phenyl by one 
or two of: a halogen atom, Ci^2siikyly Cifluoroalkyl, Ci.2^oxy or Cifluoroalkoxy; and 

R5a is Ci^galkyl; Ci.8 fluoroalkyl; Cs^gcycloalkyl; phenyl optionally substituted with 
10 one or two of: a halogen atom, Ci.2alkyl, trifluoromethyl, Ci.2alkoxy or 
tiifluoromethoxy; or R^^ has the sub-formula (x), (y) or (z) as defined herein 

and wherein: 

15 r12 and r13 independently are H; Ci^salkyl (e.g. Ci_3alkyl); Cs^gcycloalkyl; or phenyl 
optionally substituted by one or two of: a halogen atom, Ci_2alkyl, Cifluoroalkyl, 
Ci_2alkoxy or Cifluoroalkoxy; 

or r12 and r13 together are -(CH2)n^- or -CiOyiCHahJ- or •C(0HCH2)n'^-C(0)- or 
20 -(CH2)n^.Xl2.(CH2)n^- or -C(O>Xl2-(CH2)nl0- in which: n^ is 3, 4, 5 or 6 

preferably n^ is 4 or 5), n''^ is 2, 3, 4, or 5 (preferably n^ is 2, 3 or 4), n^ and n^ and n^O 
independently are 2 or 3 (independently preferably 2) and Xl2 is O or NR^^ wherein 
Rl4isHorCi.2alkyl; 



25 r15 is a hydrogen atom (H); Ci^alkyl (e.g. ^u or Ci.2alkyl e.g. methyl); 

C3^5cycloalkyl; or phenyl optionally substituted by one or two of: a halogen atom, 
Ci.2alkyl, Cifluoroalkyl, Ci^2^oxy or Cifluoroalkoxy; 

Rl6 

is Ci^alkyl (e.g. Ci.2alkyl); Cs^gcycloalkyl; pyridinyl (e.g. pyridin-2-yl); or 
30 phenyl optionally substituted by one or two of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, 
C i.2alkoxy or Cifluoroalkoxy; and 



35 



Rl9is Ci^alkyl; -(CH2)n^0-OR20 wherein n20 is i, 2, 3 or 4 and r20 is a hydrogen 
atom (H) or Ci^alkyl; -CH(Me)-OH; -CH2-SH; -CH2-CH2-S-Me; benzyl; or 
(4-hydroxyphenyl)methyl (i.e. 4-hydroxy-benzyl). 
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In compounds, for example in the compounds of formula (I) (or formula (lA) or 
formula QB), see later), an "alkyl" group or moiety may be straight-chain or branched. 
AlkyI groups, for example Ci.8alkyl or Ci^galkyl or Ci^alkyl or Ci^salkyl or 
5 Ci.2alkyl. which may be employed include Ci^galkyl or Ci.4alkyl or Ci.sallqrl or 
Ci.2alkyl such as methyl, ethyl, n-propyl, n-butyl, n-pentyl, or n-hexyl or any branched 
isomers thereof such as isopropyl, t-butyl, sec-butyl, isobutyl, 3-methylbutan-2-yl, 
2-ethylbutan-l-yl, or the like, 

A corresponding meaning is intended for "alkoxy", "alkylene", and like terms 
10 derived from alkyl. For example, "alkoxy" such as Ci^galkoxy or Ci^alkoxy or 

Ci.2alkoxy includes methoxy, ethoxy, propyloxy, and oxy derivatives of the alkyls listed 
above. "Alkylsulfonyl" such as Ci^alkylsulfonyl includes naethylsulfonyl 

(methanesulfonyl), ethylsulfonyl, and others derived from the alkyls listed above. 
"Alkylsulfonyloxy" such as Ci.4alkylsulfonyloxy includes methanesulfonyloxy 

15 (methylsulfonyloxy), ethanesulfonyloxy, et al. 

"Cycloalkyl", for example Cs.gcycloalkyl, includes cyclopropyl, cyclobutyl, 

cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and the like. Preferably, a 
C3«8cycloalkyl group is C3>6cycloalkyl or C5.6cycloalkyl , that is contains a 3-6 

membeied or 5-6 membered carbocyclic ring. 
20 "Fluoroalkyl" includes alkyl groups with one, two, three, four, five or more 

fluorine substituents, for example Ci^fluoroalkyl or Ci^sfluoroalkyl or C\Jl^i\xol02^y:y\ 

such as monofluoromethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, 
2,2,2-trifluoroethyl (CF3CH2-), 2,2-difluoroethyl (CHF2CH2-), 2-fluoroethyl 
(CH2FCH2-), etc. "Fluoroalkoxy" includes Ci«4fluoroalkoxy or Ci.2fluoroalkoxy such 

25 as trifluoromethoxy, pentafluoroethoxy, monofluoromethoxy, difluoromethoxy, etc. 
"Fluoroalkylsulfonyl" such as Ci^fluoroalkylsulfonyl includes 

trifluoromethanesulfonyl, pentafluoroethylsulfonyl, etc. 

A halogen atom ("halo") present in compounds, for example in the compounds of 
formula (I), can be a fluorine, chlorine, bromine or iodine atom ("fluoro", "chloro", 
30 "bromo" or "iodo"). 

When the specification states that atom or moiety A is "bonded" or "attached" to 
atom or moiety B, it means that atom/moiety A is directly bonded to atom/moiety B 
usually by means of one or more covalent bonds, and excludes A being indirectly 
attached to B via one or more intermediate atoms/moieties (e.g. excludes A-C-B); unless 
35 it is clear from the context that another meaning is intended. 

Preferably, r1 is Ci_4alkyl (e.g. methyl, ethyl, n-propyl, isopropyl or n-butyl), 
Ci.3fluoroalkyl or -CH2CH2OH; is more preferably Ci.3alkyl (e.g. methyl, ethyl or 
n-propyl), Ci_2fluoroalkyl, or -CH2CH2OH; still more preferably Ci,3alkyl, 
40 C2fluoroalkyl or -CH2CH2OH such as methyl, ethyl, n-propyl or -CH2CH2OH. Yet 
more preferably, is C2-3alkyl (e.g. ethyl or n-propyl), C2fluoroalkyl (e.g. 
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Cifluoroalkyl-CH2- such as CF3-CH2-) or -CH2CH2OH; in particular ethyl, n-propyl or 
-CH2CH2OH. r1 is most preferably ethyl. 

Preferably, r2 is a hydrogen atom (H) or methyl, more preferably a hydrogen atom (H). 

5 

Preferably, in there is one substituent or no substituent. . 

In one optional embodiment, R^ is the optionally substituted C3.gcycloalkyl or the 
optionally substituted heterocyclic group of sub-formula (aa), (bb) or (cc). In this 

10 embodiment, optionally, in r3, the C3,8cycloalkyl or the heterocyclic group of sub- 
formula (aa), (bb) or (cc) is optionally substituted with one or two substituents 
independently being (e.g. being) 0x0 (=0), OH, Ci«2^oxy, Ci.2fluoroalkoxy (e.g. 
trifluoromethoxy), or Ci.22lkyl; and wherein any OH, alkoxy or fluoroalkoxy substituent 
is not substituted at the r3 ring carbon attached (bonded) to the -NH- group of formula 

15 (I) and is not substituted at either r3 ring carbon bonded to the Y group of the 
heterocyclic group (aa), (bb) or (cc). 

In one optional embodiment, where r3 is optionally substituted C3.8cycloalkyl, it is not 
optionally substituted Cscycloalkyl, i.e. not optionally substituted cyclopentyl. In this 
20 case, more preferably, r3 is optionally substituted Cg^gcycloalkyl. 

Where r3 is optionally substituted C3.8cycloalkyl, it is more preferably optionally 
substituted Cgcycloalkyl (i.e. cyclohexyl); for example Cgcycloalkyl optionally 

substituted with one or two substituents independently being (e.g. being) 0x0 C=0), OH, 
25 Ci.2alkoxy, Ci.2fluoJ^o^oxy (e.g. trifluoromethoxy), or Ci_2^'^yl' wherein any 

OH, alkoxy or fluoroalkoxy substituent is not substituted at the r3 ring carbon attached 
(bonded) to the -NH- group of formula (I). 

Where r3 is optionally substituted Cs^gcycloalkyl, the one or two optional substituents 
30 preferably comprise (e.g. is or independently are (e.g. is or are)) 0x0 (=0); OH; 

Cjalkoxy; Cifluoroalkoxy (e.g. trifluoromethoxy); NHR^l wherein r21 is a hydrogen 
atom (H) or C1.2 straight-chain alkyl; Ci.2alkyl such as methyl; Cifluoroalkyl such as 
.CH2F or -CHF2; -CH2OH; -CH2NHR22 wherein r22 is H; -C(0)0R23 wherein r23 is 
H or methyl; -C(0)NHR24 wherein r24 is H or methyl; -C(0)r25 wherein r25 is 
35 methyl; fluoro; hydroxyimino (=N-OH); or (Ci.2^koxy)imino (=N-0R26 where r26 is 
Ci.2^yD; and wherein any OH, alkoxy, fluoroalkoxy or NHR21 substituent is not 
substituted at the r3 ring carbon attached (bonded) to the -NH- group of formula (I) and 
is not substituted at either r3 ring carbon bonded to the Y group of the heterocyclic group 
(aa), (bb) or (cc). 
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More preferably, where r3 is optionally substituted Cs^gcycloalkyl, the one or two 
optional substituents comprise (e.g. is or independently are (e.g. is or are)) oxo (=0); OH; 
NHR21 wherein R^l is a hydrogen atom (H); Ci-2^1kyl such as methyl; Cifluoroalkyl 
5 such as -CH2F or -CHF2; -C(0)0R23 wherein r23 is H or methyl; -C(0)NHR24 
wherein r24 is H or methyl; fluoro; hydroxyimino (=N-OH); or (Ci_2alkoxy)iniino 
(=N-0R26 where r26 is Ci.2alkyl). 

Still more preferably, where r3 is optionally substituted C3.8cycloalkyl, the one or two 
10 optional substituents comprise (e.g. is or independently are (e.g. is or are)) 0x0 (=0); OH; 
NHR21 wherein r21 is a hydrogen atom (H); methyl; -CH2F; -CHF2; -C(0)0R23 
wherein r23 is H; fluoro; hydroxyimino (=N-OH); or (Ci_2alkoxy)imino (=N-0R26 
where r26 is Ci_2^1kyl). Yet more preferably, where r3 is optionally substituted 
C3-8^y^l^^^^J» the one or two optional substituents comprise (e.g. is or independently 
15 are (e.g. is or are)) 0x0 (=0); OH; methyl; fluoro; hydroxyinadno (=N-OH); or 
(Cl-2alkoxy)imino (=N-0R26 where r26 is Ci.2alkyl). 

Most preferably, where r3 is optionally substituted C3.8cycloalkyl, the one or two 

optional substituents comprise (e.g. is or independently are (e.g. is or are)) OH, 0x0 (=0) 
20 CM" oximo (=N-OH). For example, the one or two optional substituents can comprise (e.g. 
is or are) OH and/or 0x0 (=0). 

Optionally, in r3, the C3.8cycloalkyl can be unsubstituted. 

25 Where r3 is optionally substituted C3.8cycloalkyl, e.g. optionally substituted 

C5_8cycloalkyl such as optionally substituted Cgcycloalkyl (optionally substituted 
cyclohexyl), the one or two optional substituents if present preferably comprise a 
substituent (for example is or ate substituent(s)) at the 3-, 4- or 5- position(s) of the r3 
cycloalkyl ring, (In this connection, the 1-position of the r3 cycloalkyl ring is deemed to 

30 be the connection point to the -NH- in formula CO). 

Where r3 is optionally substituted C3.8cycloalkyl, any OH, alkoxy, fluoroalkoxy, 
-CH2OH, -CH2CH2OH, -CH2NHR22, .C(0)0R23, -C(0)NHR24, -C(0)R25 or fluoro 

substituent (particularly any OH substituent) is more preferably at the the 3-, 4- or 5- 
35 position, e.g. 3- or 5-position, of the R^ cycloalkyl (e.g. Cg.s^ycloalkyl) ring. For 
example, any OH, alkoxy, fluoroalkoxy, -CH2OH, -CH2CH2OH, -CH2NHR22, 
-C(0)0R23, .C(0)NHR24, -C(0)r25 or fluoro substituent (particularly any OH 
substituent) can be at the 3-position of a R^ Cscycloalkyl (cyclopentyl) ring or at the 3-, 
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4- or 5- position, e.g. 3- or S-pdsition, of a r3 Cgcycloalkyl (cyclohexyl) ring. (In this 

connection, and also below, the 1 -position of tiie r3 cycloalkyl ring is deemed to be the 
connection point to the -NH- in fonnula Q). 

5 Where is optionally substituted Cs.gcycloalkyl, any NHR^l substituent is preferably 
at the 2-, 3-, 4- or 5- position, preferably the 2- or 3-position or more preferably the 

3- position, of the r3 cycloalkyl (e.g. Cg^g^y^loalkyl e.g. cyclohexyl) ring. 

Where R^ is optionally substituted C3.gcycloalkyl, any alkyl or fluofoalkyl substituent is 
10 preferably at the 1-, 2-, 3-, 4- or 5- position, more preferably the 1-, 2-, 3- or S-position, 
still more preferably the 1- or 3-position, of the r3 cycloalkyl (e.g. Cg^g^y^lo^ll^l ®-g- 
cyclohexyl) ring. 

Where r3 is optionally substituted C3.gcycloalkyl, any oxo (=0), hydroxyimino 
15 (=N-OH); or (Ci_4alkoxy)imino (=N-0R26) substituent is preferably at the 3- or 

4- position, preferably at the 4-position, of the r3 cycloalkyl (e.g. Cg^gcycloalkyl e.g. 
cyclohexyl) ring. 

Where r3 is optionally substituted Cs.gcycloalkyl, r3 is preferably cyclohexyl (i.e. 

20 unsubstituted), or cyclohexyl substituted by one oxo (=0), OH, NHR^l, Ci_2alkyl, 

Ci.2fluoroalkyl, -CH2OH, -C(0)0R23^ -C(0)NHR24, .C(0)R25, fluoro, hydroxyimino 
(=N-OH), (Ci«4alkoxy)imino (=N-0R26) substituent, or cyclohexyl substituted by two 
fluoro substituents. More preferably, R^ is cyclohexyl (i.e. unsubstituted), or cyclohexyl 
substituted by one 0x0 (=0), OH, NHR21, Ci.2alkyl, Ci.2fluoroalkyl, -C(0)0R23, 

25 fluoro, hydroxyimino (=N-OH) or (Ci^alkoxy)imino (=N-0R26) substituent, or 

cyclohexyl substituted by two fluoro substituents. Still more preferably R^ is cyclohexyl 
(i.e. unsubstituted) or cyclohexyl substituted by one 0x0 (=0), hydroxyimino (=N-OH), 
Ci.2alkyl or OH substituent The optional substituent can be at the 3- or 4- position, e.g. 

3- position, of the r3 cyclohexyl ring; more preferably any OH substituent is preferably at 
30 the 3-position of the r3 cyclohexyl ring, and/or any 0x0 (=0), hydroxyimino (=N'OH) or 

(Ci^alkoxy)imino (=N-0R26) substituent is preferably at the 4-position of the r3 
cyclohexyl ring. 

Where r3 is optionally substituted Cgcycloalkyl, r3 can for example be 4-hydroxy- 

35 cyclohexyl (i.e. 4-hydroxycyclohexan-l-yl), but r3 is more preferably cyclohexyl (i.e. 
unsubstituted), 3-hydroxy-cyclohexyl (i.e. 3-hydroxycyclohexan-l-yl), 4-oxo-cyclohexyl 
(i.e. 4-oxocyclohexan-l-yl), 4-(hydroxyimino)cyclohexyl (i.e. 

4- (hydroxyinMno)cyclohexan-l-yl), 4-(Ci.2^oxyimino)cyclohexyl, 1-methylcyclohexyl 
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or 3-methylcyclohexyL Where r3 is optionally substituted Cgcycloalkyl, r3 is most 
preferably cyclohexyl (i.e. unsubstituted), 4-oxo-cyclohexyl (i.e. 4-oxocyclohexan-l-yl) 
or 4-(hydroxyiimno)cyclohexyl (i.e. 4-(hydroxyimino)cyclohexan-l-yl). 

5 Where r3 is optionally substituted Cscycloalkyl (optionally substituted cyclopentyl), 
can for example be cyclopentyl (i.e. unsubstituted) or 3-hydroxy-cyclopentyL 

Where r3 is optionally substituted mono-unsaturated-C5.7cycloalkenyl, preferably it is 
optionally substituted mona-unsaturated-C5^cycloalkenyl» more preferably optionally 
10 substituted mono-unsaturated-Cgcycloalkenyl (i.e. optionally substituted 

mono-unsaturated-cyclohexenyl = optionally substituted cyclohexenyl). Still more 
preferably, the r3 cyclohexenyl is optionally substituted cyclohex-3-en-l-yl. 

Where r3 is optionally substituted mono-unsaturated-C5»7cycloalkenyl, preferably the 
15 r3 cycloalkenyl is optionally substituted with one or two substituents being fluoro or 
methyl provided that if there are two substituents then they are not both methyl. 
Preferably, the r3 cycloalkenyl is optionally substituted with one substituent being fluoro 
or Cij^alkyl (e.g. methyl); more preferably the r3 cycloalkenyl is substituted with one 

fluoro substituent or is unsubstituted. For R^ cycloaUrenyl, the optional substituent(s) can 
20 be at the 1-, 2-, 3-, 4- or 5- position(s) of the cycloalkenyl ring. 

Where r3 is the heterocyclic group of sub-fomiula (aa), (bb) or (cc), then Y is preferably 
O, S, SO2. NH or N-C(0)methyl, more preferably O, NH or N-C(0)methyl, still more 

preferably O or N"C(0)methyl, most preferably O. (When Y is NH or N-C(0)methyl, 
25 then rIO is H or C(0)methyl). 

Preferably, rIO is a hydrogen atom (KQ, methyl, ethyl, C(0)NH2, C(0)methyl or 
C(0)-CF3. Optionally, rIO can be a hydrogen atom (H), methyl, ethyl, C(0)methyl or 
C(0)-CF3, more preferably H, C(0)methyl or C(0)-CF3, still more preferably H or 
30 C(0)methyL 

Where R^ is the heterocyclic group of sub-formula (aa), (bb) or (cc), then it is preferable 
that r3 is the heterocyclic group of sub-formula (aa) or (bb), more preferably of sub- 
formula (bb). 

35 

In sub-formula (bb), n^ is preferably 1. In sub-fonnula (cc), n^ is preferably 1. That is, 
six-membered rings are preferred in the r3 heterocyclic group. 

Suitably, in r3, the heterocyclic group of sub-formula (aa), (bb) or (cc) is unsubstituted 
40 Qn this connection, where Y is NR^O, rIO not classified as a substituent). 
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In the r3 heterocyclic group of sub-formula (aa), (bb) or (cc), the one or two optional 
substituents preferably comprise (e.g. is or independently are ((e.g. is or are)) OH; oxo 
(=0); Ci.2alkyl (e.g. methyl) or Ci.2fluoroalkyl (e.g. Cifluoioalkyl such as -CH2F or 

5 -CHF2). More preferably, in the r3 heterocyclic group of sub-formula (aa), (bb) or (cc), 
the one or two optional substituents comprise (e.g. is or independaitly are ((e.g. is or 
are)) OH and/or 0x0; most preferably the one or two optional substituents comprise (e.g. 
is or are) 0x0 (=0). In the r3 heterocyclic group of sub-formula (aa), (bb) or (cc), any 
0x0 (=0) substituents are preferably on a carbon atom bonded (adjacent) to X, and/or can 
10 be at the 2-, 3-, 4- or 5- position(s) of the r3 heterocyclic ring, (hi this connection, the 1- 
position of the r3 heterocyclic ring is deemed to be the connection point to the -NH- in 
formula (I)). 

When r3 is the heterocyclic group of sub-formula (aa) and Y is NRIO, then preferably 
15 rIO is not C(0)-Me. More preferably, when r3 is the heterocyclic group of sub-formula 
(aa) and Y is NRIO, then RIO is preferably not C(0)R, i.e. or e.g. rIO is preferably not 
C(0)NH2» C(0)-Ci.2alkyl or C(0)-Cifluoroalkyl. In one embodiment, Y is O, S, SO2 

or NH when r3 is the heterocyclic group of sub-formula (aa). 



20 Optionally, according to one embodiment of the invention, NHR3 is not 

More preferably, when r3 is the heterocyclic group of sub-formula (bb) and Y is NRIO, 
and optionally when nl is 1, then preferably rIO is not methyl. More preferably, when 
r3 is the heterocyclic group of sub-formula (bb) and Y is NRIO, and optionally when nl 
is 1, then rIO is preferably not alkyl or substituted alkyl, i.e. or e.g. rIO is preferably not 

25 Ci^alkyl(e.g. methyl or ethyl), Ci.2fluon)alkyl or (3l2C(0)]^ In one embodiment, 

when r3 is the heterocyclic g;roup of sub-formula (bb), Y is preferably O, S, SO2 or 
NRlO, wherein rIO is H, C(0)NH2, C(0)-Ci.2alkyl or C(0)-Cifluoroalkyl, or more 
preferably Y is H or C(0)Me. More preferably, for sub-formula (bb), Y is O or NRIO. 

30 Whete r3 is a bicyclic group of sub-formula (dd) or (ee), preferably it is of sub-formula 
(ee). In sub-formula (ee), preferably Y^, Y^ and Y^ are all CH2. 

Preferably, NHR3 is of sub-formula (a), (al), (b), (c), (c 1), (c 2), (c 3), (c 4), (c 5), (c 6), 
(c 7), (d), (e), (f), (g), (gl), (g2), (g3), (g4), (h), (i), 0), (k), (kl), (L), (m), (ml), (m2), 
35 (m3), (m4), (m5), (n), (o), (ol), (o2), (o3), (o4), (o5), (p), (pi), (p2), (p3), (p4), (p5), (p6), 
(p7), (p8)or(q): 
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i^-'O^ 

(a) (a1) (b) (c) (ci) (c2) 

SM^^ 1V!H''^--^CH3 NH^'^ ^'^Njsm ^'^""MH 
(C3) (c4) (c5) (c6) (c7) 

(d) (e) (f) (g) (g1) (g2) (g3) (g4) 

inr^ m"'^^ ijtr^ nh^'^^ mr^^ 

(h) (i) 0) (k) (k1) (L) 

(m) (m2) Mi (n,3) (ml) (m4) (m5) 

H 




mJ^^ m-'O^ HM^-O hnX^ hn-O^ ^ 

(n) (P) (pD (P2) (p3) (p4) 

COjH COgMe 

jy^ jy jt) jb jS XT 

(P5) (P6) (p7) (p8) (q) (o) 




(o1) (02) (o4) (o5) 



P33108P3 



-23- 



In the sub-fonnulae (a) to (q) etc above, the -NH- connection point of flie NHR^ group to 
the 4-position of tiie pyiazolopyiidine of formula CD is underlined. 

Preferably, 1SIHR3 is of sub-formula (c), (cl), (c 2), (c 3), (c 4), (c 5), (c 6), (c 7), (d), (e), 
(f), (gl). (g4), (h), (i), (j). (k). (kl), (L). (m). (ml). (m2), (m3), (m5), (n), (o), (ol). (o2), 
(o3), (o4), (o5), (p). (p2), (p3), (p5), (p6). (p7) or (q). More preferably, NHR3 is of sub- 
formula (c), (cl), (c 4), (c 5). (h), (i), (j). (k), (ml), (m2), (n), (o), (o2), (o3), (p2), (p5), 
(p6) or (q). Still more preferably, NHR3 is of sub-formula (c), (h), (k), (n), (o) or (o2); 
for example (c), (h), (o) or (o2). Most preferably, r3 is tetrahydro-2H-pyran-4-yl; that is 
NHr3 is most pref^bly of sub-formula (h), as shown above. 

According to one embodiment, NHR3 is of sub-formula (a), (b), (c), (d), (e), (f). (g), (gl), 
(g2), (g3), (h), (i), (i), (k), (L), (m), (ml), (n), (o), (ol), (p) or (q). In this embodiment, 
preferably, NHR3 is of sub-formula (c), (d), (e), (f), (gl), (h), (i). 0). (k). (m), (ml), (n), 
(o), (ol), (p), or (q); and more preferably in this embodiment, NHR3 is of sub-formula 
(c), (h), (i), 0). (k), (ml), (n), (o) or (q). Still more preferably in this embodiment, NHR3 
is of sub-formula (c), (h), (k), (n) or (o). Most preferably, r3 is tetrahydro-2H-pyran-4- 
yl; that is NHR3 is most preferably of sub-formula (h), as shown above. 

According to another embodiment, NHR3 is of sub^formula (a), (b), (c), (d), (e), (f), (g), 
Ol), (i). (j) or (k). In this embodiment, preferably, NHR3 is of sub-formula (c), (d), (e), 
(f), (h), (i), 0) or (k); and more preferably in this embodiment, NHR3 is of sub-formula 
(c), (h), (i). (j) or (k). Most preferably, r3 is tetrahydro-2H-pyran-4-yl; that is NHR^ is 
most preferably of sub-formula (h), as shown above. 

Preferably, X is NR4r5. 

Whwe r4 is Ci^alkyl, then preferably it is Ci^alkyl or Ci_2alkyl. Where R^ is 
Ci_3fluoroalkyl then preferably it is Ci.2fluoroalkyl. 

Most preferably, R^ is a hydrogen atom (H). 

Where r4 is C2-6alkyl substituted by one substituent R^, then preferably R^ is 
C2.4alkyl (e.g. C2-3alkyl) substimted by one substituent rH. More preferably, R^ is 
-(CH2)n^-R^^ wherein n^ is 2, 3 or 4. Still more preferably, n^ is 2 and/or r4 is 
-(CH2)n3-OH. 
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When r5 is C2-6alkyl substituted by one or two independent substituents rH, it is 
preferable that r5 is C2^alkyl (e.g. C2-3alkyl) substituted by one or two independent 
substituents r1 1. When r5 is C2.6alkyl (e.g. C2^alkyl or C2.3alkyl) substituted by one 
or two independent substituents RH, it is preferable that r5 is C2.6alkyl (e.g. C2.4alkyl 
or C2-3alkyl) substituted by one substituent rH. It is niore preferable that r5 is 
-(CH2)n^-Rll wherein n^ is 2, 3 or 4. Preferably is 2 or 3, more preferably 2. 

Preferably, each substituent rH, independently of any other RH substituent present, is: 
hydroxy (OH); Ci^alkoxy (e.g. Cj^alkoxy such as t-butyloxy, ethoxy or methoxy)'; 
phenyloxy, benzyloxy; -NR12r13. -NR15^(0)R16; -NR15-C(0)-NH-R15; or 
-NR15-s02R16 (more preferably Ci^alkoxy, -NR15<:(0)-NH-r15, or 
-NRI5.SO2RI6; most preferably -NR15^02R16). In all cases, any rH substituent 
which is OH, alkoxy or -NR12r13 jg not substituted at any carbon atom, of any r4 or r5 
substituted sSkyl, which is bonded to the nitrogen of NR4r5. 

Where r5 is Ci_8alkyl, then preferably it is Ci.salkyl or Ci_3alkyl. Where r5 is 
Ci.8fluoroalkyl then preferably it is Ci.sfluoroalkyl or Ci.2fluoroalkyl. Where r5 is 
C3.8cycIoalkyl optionally substituted by a Ci_2alkyl group, then preferably the 
C3_8cycloalkyl is not substituted at the ring-caibon bonded to the nitrogen of NR4r5. 
Where r5 is optionally substituted C3.8cycIoalkyl, then more preferably it is 
C3_8cycloalkyl (i.e. unsubstituted). 

When r5 is optionally substituted -(CH2)n4-C3.8cycloalkyl wherein n^ is 1, 2 or 3, then 
n4 is preferably 1 or 2 or more preferably 1, and/or preferably r5 is optionally substituted 
-(CH2)n'^-C5.6cycloalkyl or optionally substituted -(CH2)n'^-C6cycloalkyI. When r5 is 
optionally substimted -(CH2)n4-C3.8cycloalkyl, preferably it is not substituted. Most 
preferably r5 is (cyclohexyl)methyl-, that is -CH2-cyclohexyl. 

When r19 is Ci^alkyl, then preferably it is isobutyl, sec-butyl, or Ci.3alkyl such as 
methyl or isopropyl. When r19 is -(CH2)n20-OR20, then preferably n20 is 1 and/or 
preferably r20 is a hydrogen atom (H). 

When r5 is -(CH2)nll-C(0)Rl6; -(CH2)nl2-C(0)NRl2Rl3; -CHR19-C(0)NR12r13; 
-(CH2)nl2-C(0)ORl6; -C3IR19-C(0)0R16; -(CH2)nl2-S02-NRl2Rl3; 
-(CH2)nl2.so2Rl6; or -(CH2)nl2-CN; then in one embodiment of the invention r5 can 
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be: -(CH2)nll-C(0)Rl6; -(CH2)nl2-C(0)NRl2Rl3; -(CH2)nl2-C(0)ORl6; 
-(CH2)nl2-S02-NRl2Rl3; .(CH2)nl2-S02Rl6; or -(CH2)nl2-CN. 

When r5 is -(CH2)nll-C(0)Rl6; -(CH2)nl2-C(0)NRl2Rl3; -(CH2)nl2-C(0)ORl6; 
-(CH2)nl2.S02-NRl2Rl3; -(CH2)n^2-S02Rl6; or -(CH2)nl2-CN; then r5 can for 
example be -(CH2)nll-C(0)Rl6; -(CH2)nl^-C(0)NRl2Rl3; or -(CH2)nl2-CN; 
preferably -(CH2)nll-C(0)Rl6. 

Preferably, is 1, 2, 3 or 4; more preferably n^l is 1 or 2. Advantageously, nl2 is 1 or 

2. . . ' 

When r5 is -(CH2)n^^-Het, it is preferable that nl3 is 0, 1 or 2, more joeferably 0 or 1. 

Preferably, Het is a 5- or 6-membered saturated or partly-saturated heterocyclic ring 
and/or preferably is a 4-, 5-, 6- or 7-membered saturated heterocyclic ring. Preferably, 
the heterocyclic ring Het contains one ling-hetero-atom selected from O, S and N. 
Preferably, the carbon ring-atoms in Het are not substituted. Het is most preferably one 

of: • , 

When r5 is optionally substituted phenyl, then preferably it is phenyl optionally 
substituted with one or two of the substituents defined herein. 

When r5 is optionally substituted phenyl, then preferably is phenyl optionally 
substituted with, independently, one, two or three (preferably one or two; or one) of: a 
halogen atom (preferably fluoro and/or chloro); Ci»2allcyl; Ci,2fluoroalkyl (e.g. 
trifluoromethyl); Ci.2alkoxy (e.g. methoxy); trifluoromethoxy; Ci.2alkylsulphonyl 
(Ci.2alkyl-S02-); Ci.2alkyl-S02-NH-; r7r8n-S02-; R7r8N-CO-; -NR15-C(0)R16; 
r7r8n; OH; Ci.2alkoxymethyl; Ci.2alkyl-S02-CH2-; cyano (CN); or phenyl 
optionally substituted by one of fluoro, CiJ2ja3kyl, Cifluoroalkyl, Ci.2aQ^oxy or 
Cifluoroalkoxy. More preferably r5 is phenyl optionally substituted with one or two 
(preferably one) of: a halogen atom, Ci.2alkyl, trifluoromethyl, Ci.2alkoxy, 
trifluorometiioxy, r7r8n-S02-, R^rSn-CO-, or Ci.2alkyl-S02-CH2-. When r5 is 
optionally substituted phenyl, then preferably one or all of the one or two optional 
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substituents are substituted at the meta- (3- and/or 5-) and/or para- (4-) position(s) of the 
phenyl ring with respect to the phenyl ring-carbon bonded to the nitrogen of NR4r5. 

Preferably, r7 and/or r8 are indep^dently a hydrogen atom QS); Ci.2alkyl such as 
5 methyl; C3.6cycIoalkyl; or phenyl optionally substituted by one of: fluoro, chloro. 
Ci.2alkyl, Cifluoroalkyl, Cx.2alkoxy or Cifluoroalkoxy, or r7 and r8 together are 
-(C3H2)n^- or -(CH2)n8-X7.(CH2)n9- wherein is NR14 

or preferably O. 

Whrai r7 is cycloalkyl or optionally substituted phenyl, then preferably R^ is neither 
10 cycloalkyl nor optionally substituted phenyl. 

Most preferably, r7 and/or r8 independently are a hydros atom (Ei) or Ci.2alkyl. It is 
preferable that R? is a hydrogra atom (H). 

15 Preferably n^ is 4 or 5. Preferably n^ is 2, 3 or 4. Preferably, n^, n^ and/or n^O is/are 
ind^)end^tly 2. 

Li general, it is preferable that r5 has the sub-formula (x) or (y) or (yl) or (z). 

20 When r5 has the sub-formula (x) or (y) or (y 1) or (z), tiien preferably r5 has the sub- 
formula (x) or (y) or (yl) or has the sub-formula (x) or (y) or (z). More preferably r5 has 
the sub-formula (x) or (y), most preferably (x). 

Preforably, n is 1 or 2. More preferably, n = 1. Preferably, m = 1. Preferably, r = 1 or 2, 
25 more preferably 1. 

In sub-formula (x), (y) and/or (yl), it is preferred that none, one or two of A, B, D, E and 
F are nitrogen; none, one, two or three of A, B, D, E and F are CR^; and the remaining of 
A, B, D, E and F are CH. More preferably, none, one or two of A, B, D, E and F are 
30 nitrogen; none, one or two of A, B,T>, E and F are CR6; and the remaining of A, B, D, E 
andFareOEL 

In sub-formula (x), (y) and/or (yl), preferably, none or one of A, B, D, E and F are 
nitrogen, and/or preferably none, one or two of A, B, D, E and F are CR^. 

35 

Preferably, sub-formula (x) is: benzyl; phenethyl (Ph-C2H4-); benzyl substimted on the 
phenyl ring with one or two R^ substituents; phenethyl (Ph-C2H4-) substituted on the 
phenyl ring with one or two R^ substituents; or one of the following: 
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-CH, 




-CH, 





-CH, 



-CH2 




. wherein 

R6a 

is either as defined herein or (preferably) hydiogm. 



Most preferably, sub-fonnula (x) is benzyl or pyridinylmethyl 

-CH, 



[e.g. pyridih-4-ylmethyl (i.e. 



-CH 



pyridin-2-ylmethyl (i.e. 




), pyiidin-3-ylmethyl, or preferably 



Preferably, sub-fonnula (y) is: 
Q 




or 





, wherein R^a is or independently are either r6 as defined herein or 
preferably hydrogen. Preferably, sub-fonnula (y) is not substituted by 0x0 (=0) at the 
carbon between the 6-membered aromatic ring and the carbon bonded to the nitrogen of 
NR4r5. 
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Preferably, sub-formula (yl) is: or 





, wheiein R^^ is or independently are either as defined herein or 
preferably hydrogen. 

5 

Preferably, in sub-formula (z), none, one or two of J, L, M and Q are nitrogen. 

In sub-formula (x), (y) and/or (z), preferably, each R^, independently of any other R^ 
present, is a fluorine, chlorine, bromine or iodine atom, methyl, ethyl, n-propyl, 
10 isopropyl, C4alkyl, trifluoromethyl, -CH2OH, methoxy, ethoxy, Cifluoroalkoxy (e.g. 
trifluoromethoxy or difluoromethoxy), OH, Ci.3alkylS(0)2- (such as methylsulphonyl 
which is MeS(0)2-), Ci.3alkylS(0)2-NH- such as methyl-S02-NH-, Me2N-S(0)2-, 
H2N-S(0)2-, -CONH2, -CONHMe, -CO2H, cyano (CN), NMe2, t-butoxymethyl, or 
Ci-3alkylS(0)2-CH2- such as methyl-S02-CH2-. More preferably, each R^, 

15 independently of any other R^ present, is a fluorine, chlorine, bromine or iodine atom, 
methyl, ethyl, n-propyl, isopropyl, isobutyl, trifluoromethyl, -CH2OH, methoxy, ethoxy, 
Cifluoroalkoxy (e.g. trifluoromethoxy or difluoromethoxy), Ci.3alkylS(0)2- such as 
methylsulphonyl, Ci.3alkylS(0)2-NH- such as methyl-S02-NH-, Me2N-S(0)2-, 
H2N-S(0)2-, -CONH2, or Ci.3alkylS(0)2-CH2- such as methyl-S02-CH2. Still more 

20 preferably, each R^, independently of any other R^ present, is a fluorine, chlorine or 
bronaine atom, methyl, ethyl, n-propyl, isopropyl, trifluoromethyl, -CH2OH, methoxy, 
difluoromethoxy, methylsulphonyl, methyl-S02-NH- or methyl-S02-CH2-. 

The above preferred R^ substituents are also, independently, the preferred phenyl 
25 optional and independent substituents for where r5 is optionally substituted phenyl. 

In sub-formula (x) and/or (y), preferably, one, two or three R^ substituents are present in 
B, D and/or E; so that for example in sub-formula (x), one, two or three R^ substituents 
are present in the meta- (3- and/or 5-) and/or para- (4-) positions with respect to the - 
30 (CH2)n- side-chain. 



In sub-formula (x) and/or (y), any optional R^ substituent can optionally be present only 
in B, D and/or E, so that in sub-formula (x) any optional R^ substituent is present only in 
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the meta- (3- and/or 5-) and/or para- (4-) positions with respect to the -(CH2)ir- side- 
chain. Alternatively, in sub-formula (x), any optional substituent can be present in the 
ortho- (2- and/or 6-) position with respect to the -(CH2)n- side-chain, either alone or in 

combination with one or more other optional substituents. 

5 

Overall for r5, it is preferable that R^ is a hydrogen atom (EI); Ci^galkyl (e.g. 
Ci,2or32^1 or C3_6alkyl); Ci^uoroalkyl, C3.5cycloalkyl (e.g. Cs^gcycloallgrl), 
(C5^cycloalkyl)methyl-, phenyl optionally substituted with one or two of: a fluorine or 

chlorine atom, methyl, trifluoromethyl, methoxy or trifluoromethoxy; or R^ has the sub- 
10 formula (x), (y) or (z), for example as described above. 

Still more preferably, r5 is a hydrogen atom (H), methyl, ethyl, n-propyl, iso-propyl, 
2-ethylbutan-l-yl, cyclopentyl, cyclohexyl, (cyclohexyl)methyl-, optionally substituted 
phenyl e.g. fluorophenyl e.g. 4-fluorophenyl, optionally substituted benzyl, or optionally 
15 substituted pyridinylniethyl. Optionally, R^ can be benzyl, pyridinylmethyl (e.g. pyridin- 
4-ylmethyl, pyiidin-3-ylmethyl, or preferably pyridin-2-ylmethyl), or 4-fluorophenyL 

Preferably NR^R^ is not NH2. R^ is preferably not a hydrogen atom (H). 

20 When R"* and R^ taken together are optionally substituted -(CH2)p^~ or optionally 
substituted -C(0)-(CH2)p2- or -(CH2)p3-X5.(CH2)p4- or -C(0)-X5.(CH2)p5- or a 
partially unsaturated derivative of any of the foregoing, preferably R^ and R^ taken 
together are optionally substituted -(CH2)p^- or optionally substituted -C(0)-(CH2)p2- 
or -(CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5- (i.e. not a partially unsaturated 

25 derivative of any of these). 

When r4 and r5 taken together are -(CH2)p^- optionally substituted by r18, or 
-C(0)-(CH2)p2- optionally substituted by r18, or -(CH2)p3-X5.(CH2)p4., NR4r5 can 

i-O i-O 

for example be ^—^ optionally substituted by R^^, or optionally 

30 substituted by r18, or optionally substituted by r1 8, or ' ^ — ^ (i.e.R^ 

and r5 taken together are -(CaH2)2-N(Rl'7)-(CH2)2-), or ^ — ' (i.e. r4 and r5 
taken together are -(CH2)2-0-(CH2)2-)- 
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Pteferably, R^^ is a hydrogen atom (H); Ci^alkyl (e.g. Ci.2alkyl); Cs^cycloalkyl; 
-(CH2)p^-C(0)R^^» or the optionally substituted ph^yl or benzyl. More preferably, r17 
is H; Ci_2alkyl; -(CH2)p6-C(0)Rl6 or the optionally substituted phenyl. 

5 When r4 and r5 taken together are -(CH2)pl- or -C(OHCH2)p2-, the NR4r5 
heterocycle is preferably not substituted by R^S. 

When r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2-, and if the NR4r5 
heterocycle is substituted by R^^, then optionally r18 is not substituted at a ring-carbon 
10 bonded to the NR4r5 ring-nitrogen. 

When r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 

5j:CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5- or a partially unsaturated derivative of 

any of these, and wherein the NR4r5 heterocycle is fused to a phenyl ring optionally 
15 substituted on the phenyl by one or two of: a halogra atom, Ci_2allqrl, Cifluoroalkyl, 

Ci.2alkDxy or Cifluoroalkoxy: then in one embodiment of the invention NR4r5 

'bo - to 

^ wherein the phenyl is optionally substituted by one or two 
of: a halogen atom, Ci_2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cxfluoroalkoxy. 

20 In one embodiment of the invention, NR^rS and/or NR12r13 can for example 

i-O \^ i-nO^r'* 

independentiy be ^ — ^ or or ' or * , or ^ — ^ 

(i.e: r12 and r13 together or r7 and r8 together are -(CH2)2-N(R14)-(cH2)2-)» or 

^ — ^ (i.e. r12 and r13 together or r7 and r8 togetiier are -(CH2)2-0-(CH2)2-)» 
or NMe2. 

25 

Preferably, r15 is a hydrogen atom (H) or C^^alkyl (e.g. ^Bu or Ci.2^yl ^-g- methyl); 
more preferably, r15 is a hydrogen atom (H). 

Preferably, however, R"* and r5 are not taken together , i.e. are not taken together to form 
30 the NR4r5 ring systems described herein. 

(Similar preferances apply for R^a as for R^, except that R^a cannot be a hydrogen atom. 
Most preferably, R^a is ethyl.) 
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In an especially preferable embodiment, NR^rS is the NR'^rS group as defined in any 
one of: Examples 21-98, 100-182, 187-188, 191-200, 201-203, 210-353, 355-651, 
653-658 and 660-664, 

5 

It is particularly preferred that the compound of formula (J) or the salt thereof is: 

Ethyl 4-(cyclopentylaimno)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
Ethyl 4-<cyclohexylaniino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 

10 Ethyl l-ethyl-4Ktetrahydro-2H-pyran-4-ylanrino)-lH-pyra2olo[3,4-b]pyridine-5K:arboxyl^^ 
Ethyl 4-[(l-methylpiperidin-4-yl)ammo]-l-ethyl-lH-pyrazolo[3,4-b]pyri 
Ethyl 4-[(l-acetylpiperidin-4-yl)amino]-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-^^ 
Ethyl 4-(cyclopentylamino)-l -methyl- lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 
Ethyl l-methyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-b]pyri 

1 5 Ethyl l-ethyl-4-[(3S>tetrahydrofiu:an-3-ylamino]-lH-pyrazoloI3,4-b]pyridine-5^ 
Ethyl l-ethyl-4-[(3R)-tetrahydrofuran-3-ylamino]-lH-pyrazolo[3,4-b]pyridm 
Ethyl l-^thyl-4-(tetrahydro-2H-thiopyran-4-ylanimo)-lH-pyrazolo[^ 
Ethyl l-«diyl-4-(tetrahydrothien-3-ylamino)-lH-pyrazolo[3,4-b]pyridi^ 
Ethyl 4-(cyclopropylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 

20 Ethyl 4-[(l,l-dioxidotetrahydrotMen-3-yl)arnmo]-l-ethyl-lH-pyrazolo[3,4-^ 
carboxylate, 

Ethyl 4-[(l,l-dioxidotetrahydro-2H-tMopyran-4-yl)amino]-l-ethyl-lH-pyrazolo[3,4-b3pyri 
carboxylate, 

N-Benzyl-l-ethyl-4Ktetrahydro-2H-pyran-4-ylanimo>lH-pyra2oloP 
25 carboxamide, 

l-Ethyl-N-(4-fluorophenyl)-4Ktetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[^ 
carboxamide, 

N-Cyclopentyl-4<cyclopentylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxam^ 
4-(C^clohexylamino)-N-cyclopentyl-l-ethyl-lH-pyrazolo[3,4-b]pyridine-S-carb^ 
30 N<::yclopentyl-l-ethyM-(tetrahydro-2H-pyran-4-ylaii)ino)-lH^ 
carboxamide, 

4-[(l-Acetylpiperidin-4-yl)amino]-N-cyclopentyl-l-ethyl-lH-pyrazolo[3,4-b]pyri 
carboxamide, 

N-Cyclopentyl-l-ethyl-5-(pyrrolidin-l-ylcarbonyl)-lH-pyra2olo[3,4-b]py^ 
35 N-Cyclohexyl-l-ethyl-5-(pyiTolidin-l-ylcarbonyl)-lH-pyrazolo[3,4-b]pyridm 
l-Ethyl-5-(pyrroHdin-l-ylcaibonyl)-N-tetrahydro-2H-pyran-4-yl-lH-py^ 

amine, 

4-(Cyclopentylamino)-l-ethyl-N-(pyridin-4-ylniethyl)-lH-pyrazolo[3,4-b]p^ 
carboxamide, 

40 4-(Cyclohexylamino)-l-ethyl-N-(pyridin-4-ylmethyl)-lH-pyrazolo[3,4-b]pyridine-5- 
carboxamide. 
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l-Ethyl-N-(pyridin-4-ylmethyl)-4Ktetrahydn^ 
SK^arboxamide, 

4-(Cyclopentylamino)-l-ethyl-lH-pyiazolo[3,4-b]pyridine-5 
4-(CyclohexyIanimo)-l-ethyl-lH-pyrazolo[3,4-b]pyrid^ 
5 l-Ethyl-4-(tetrahydrcH2H-pyran-4-ylaimno)-l^ 

N-Benzyl-4<cyclopentylainino)-l-ethyl-lH-pyrazolo[3,4-b]pyrito 
N-Beii2yl-4<cyclohexylammo)-l-ethyl-lH-pyrazolo[3,4-b]pyridme-^^^ 
4-[(l-Acetylpiperidin-4-yl)aimno]-N-benzyl-l-ethyl-lH^ 
4<Cyclopentylaimno)-l-ethyl-NK2-ethylbutyl)-lH-pyrazolo 
10 4-(Cyclohexylaimno)-l-ethyl-NK2-«thylbutyl)-lH-pyr^ 
l-Ethyl-NK2-ethylbutyl)-4Ktetrahydro-2H-pyran-^ 
carboxamide, 

l-Ethyl-N-<2-ethylbutylH-[(l.methylpipeiidin-4.^^^ 
carboxamide, 

15 4-[(l-Acetylpiperidin-4-yl)amino]-l-ethyl-N<2-ethyl^^^ 
carboxamide, 

4-(Cyclopentylamino)-l-ethyl-NK4-£luorophenyl)-lH-pyra2olo[3,4-b^ 
4-(C^clohexylaimno)-l-ethyl-NK4-fluorophenyl>lH-pyrazolo[3,^^^ 
l-Ethyl-N-(4-fluorophenyl)-4-[(l-methylpiperidin-4-yl)a^ 
20 carboxamide, 

4-[(l-Acetylpiperidin-4-yl)amino]-l-ethyl-NK4-fluorophenyl)-lH-pyr^ 
carboxamide, 

4-(Cyclopentylamino)-l-ethyl-N-n-propyl-lH-pyrazolo[3,4-b]pyridine^^ 
4-(Cyclohexylaraino)-l-^thyl-N-n-propyl-lH-pyrazolo[3,4-b]p^ 
25 l-Ethyl-N-n-propyl-4-(tetrahydro-2H-pyran-4-ylainm 
carboxamide, 

4-[(l-Acetylpiperidin-4-yl)amino]-l-ethyl-N-n-propyl-lH-pyrazolo[3,^^^ 
carboxamide, 

N-Benzyl-l-ethyl-4-[(l-methylpiperidin-4-yl)amino]-lH-pyrazolo[3, 
30 4-[(l-Acetylpiperidin'4-yl)amino]-l-ethyl-N-(pyiidin-4-yb3ie&^ 
cazboxamide« 

N-Ben2yl-4-<cyclopentylamino)-l-methyl-lH-pyrazolo[3,4-b]pyridine-5<a^^ 
N-BenzyM-(cyclohexylamino)-l-methyl-lH-pyra2olo[3,4-b]pyridine-5-carbo 
N-Benzyl-l-methyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3 
35 carboxamide, 

4-(Cyclopentylamino)-NK2-^thylbutyl)-l-methyl-lH-pyrazolo[3^^^ 
4-(Cyclohexylamino)-NK2-«thylbutyl)-l-methyl-lH-pyrazoto 
NK2-Ethylbutyl)-l-methyl-4-(tetrahydro-2H-pyran-4-y^ 
carboxamide, 

40 4KCyclopentylamino)-N<4-fluorophenyl)-l-methyl-lH-pyrazolo[3,4-b]pyridm 

4-(C^clohexylamino)-N-(4-fluorophenyl)-l-methyl-lH-pyra2olo[3,4-b]pyridine-5^ 
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N<4-nuorophenyl>l-inethyl-4-(tetrahydro-2H-p3nran-4-ylamm 
carboxamide, 

4KCyclopeatylamino>l-niethyl-lH-pyra2olo[3,4-b]pyridme-5K:arboxaniid^ 

4<CyclohMqrlammo)-l-meaiyl-lH-pyra2olo[3,4-b]pyridine-5Kaiboxaim^^ 

l-Methyl-4<tettalQrdro-2H-pyian-4-ylainmo)-lH-i»yia2olo[3,4-b]py^ 

4-[(lrAcetylpiperidm-4-yl)ammo]-N-ben2yl-l-niBlhyl-lH-pyiaTO 

carboxamide, 

4-[(l-Acetylpiperidin-4-yl)ainmo]-N<2-ethylbutyl)-l-metliyl-lH-pyrazolo[3,^^^ 
carboxamide, 

4- [(l-Acetylpiperidin-4-yl)aimno]-N-<4-fluor<:q)henyl>l-methyl-lH-pyrazolo[3,4-^^^ 
carboxamide, 

l-EthyI-N-methyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-b]pyii 
carboxamide, 

l-EthyI-N,N-dimethyl-4Ktetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,^^^ 
carboxamide, 

l-Ethyl-N-ethyl-4<tetrahydio-2H-pyian-4-ylamino)-lH-pyrazolo[3,4-b]pyridine-5K^ 

l-ElJiyl-N-isopropyl-4-(tetrahydro-2H-pyran-4-yIamino)-lH-pyrazolo[3,4-b]py^ 
carboxamide, 

N-Benzyl-l-ediyl-4-[(3S)-tetrahydrofuran-3-ylainlno]-lH-pyTazolo[3,4-b]^ 
carboxamide, 

N-B«izyl-l-*thyl-4-[(3R>tetrahydrofuran-3-ylamino]-lH-pyi:azolo[3,4-b]pyridi^ 
carboxamide, 

N-Beiizyl-l-ethyl-4KtetrahydrotWen-3-ylamino>lH-pyiazolo[3,4-b]pyridine 

N-Ben2yl-4Kcyclopropylamino>l-ethyl-lH-pyrazolo[3,4-b]pyiidine-5-caib6xamide, 

N-Benzyl-4-[(l,l-dioxidotetrahydro!tora-3-yl)amino]-l-ethyl-m-pyiazolo[3,4-b]pyridin^^^ 
carboxamide, 

N-Benzyl-4-[(l,lsiioxidotetrahydro-2H-tUopyran-4-yl)amino]-l-ethyl-lH-i)yra2olo[3,4- 
b]pyiidine-S-carboxamide, 

N-Benzyl-l-etliyl-4-(tetnaiydro-2H-thiopyran-4-ylamino>lH-pyra2oIo[3,4*]p^ 
carboxamide, 

l-Ethyl-N<4-fluor<q)henyl)-4-[(3S)-tetrahydrofuian-3-ylamino 
carboxamide, 

l-Ethyl-N-(4-fluorophenylM-[(3R)-tetrahydrofuran-3-ylamino]-lH-pyrazolo[3,4-^^^ 
carboxamide, 

l-Ethyl-N<4-fluorophenyl)-4-(tetiahydro-2H-4Mqpyran-4-ylamino)-lH-^^ 

5- carboxamide, 

l-Ethyl-N<4-fluorophenyl)-4-(tetrahydrothien-3-ylamino)-lH-pyraz»lo[3,4-b]py^ 
carboxamide, 

4-(CycIopropyIamino)-l-efliyl-N-(4-fluoroplienyI)-lH-pyra2oIo[3,4-b]pyridine-5-carboxamide, 

4-[(l,l-Dioxidotetrahydrothien-3-yl)amino]-l-ethyl-N-(4-fluorophenyl)-lH-pyrazolo[3,4- 
b]pyiidine-5-carb6xamide, 
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4-[(14-Dioxidotetrahydro-2H-tiuopyran-4-yl)aiiiino]-l^^ 
pyrazolo[3,4-b]pyridme-5-carboxainide; 

or a salt thereof, e.g. a phannaceutically acceptable salt thereof. 

5 

The stractures of these specific compounds are given in Examples 1-98 hereinafter. 

Alternatively, it is particularly preferred that the compound of formula (J) or the salt 
10 thereof is: 

l-Ethyl-JV-[4-(methylsulfonyl)benzyl]-4-(tetrahydro-2H-py^ 
pyrazolo[3,4-fc]pyridine-5-carboxamide, 

tert-Butyl (l-{ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylanuno)-lH-pyrazolo[^ 
15 yl]carbonyl }piperidin-3-yl)methylcarbamate, 

l-Ethyl-iV^[3-(methylsulfonyl)bCT2yl]-4-(tetrahydro-2H-pyran-4^ 
pyrazolo[3,4-fr]pyridine-S-carboxamide, 

l-Ethyl-5-{[5-methoxy-6-(trifluoromethyl)-2,3-dihydro-lH4ndol-l-yl]carbonyl}-^^ 
tetrahydro-2H-pyran-4-yl-lH-pyrazolo[3,4-fc]pyridin-4-amine, 
20 iV-[(5-Chloropyridin-2-yl)methyl]-l-ethyl-4-(tetrahydro-2/f-pyrM^ 
pyrazolo[3,4-&]pyridine-5-carboxamide, 
iV-(4-ailoroben2yl)-l-ethyl-iV-isopropyl-4-(tetrahyc^^^ 
pyrazolo[3,4-ft]pyridine-5-carboxar!iide, 

iV-(3-Chlorobenzyl)-l-ethyl-iV-(2-hydroxyethyl)-4-(tetrahydro-2H-p 
25 pyrazolo[3,4-fc]pyridine-5-carboxanMde, 

l-Ethyl-iV-[(5-methyl-3-phenylisoxazol-4-yl)methyl]'4Ktetrahyd^^^ 

ylanmno)-l/f-pyrazolo[3,4-fe]pyridine-5-carboxamide, 

iV-(2-r^rf-Butoxyethyl)-l-ethyl-4-(tetrahydro-2ff-pyran-4-ylam^ 

&]pyridine-5-carboxamide, 
30 l-Ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-iV-(13-thiM^^ 

fc]pyridine-5-carboxamide, 

l-Ethyl-A^(pyrimidin-4-ylmethyl)-4-(tetrahydro-2H-py^ 
fc]pyridine-5-carboxamide, 

l-Ethyl-iV-[(2-methyl-13-thiazol-4-yl)methyl]-4-(tetrahydro-^ 
35 pyrazolo[3 ,4-fc]pyridine-5-carboxanMde, 

//-[3-(r^rr-Butoxymethyl)benzyl]-l-ethyl-4-(tetrahydro-2i/-pyran 
pyrazolo[3 ,4-fc]pyridine-5-carboxamide, 

l-Ethyl-^-{2-[methyl(methylsulfonyl)amino]ethyl}-4-(tetrahyd^^^ 
lH-pyrazolo[3,4-fc]pyridine-5-carboxamide, 
40 l~Ethyl-JNr-(pyra2in-2-ylmethyl)-4-(tetrahydro-2/y-pyran-4-^^ 
fc]pyridine-5-carboxamide, 

l-Ethyl-5-{[4-^yridin-2-ylcarbonyl)piperazin-l-yl]carbonyl}-iV-tetrahy^^ 
yH/f-pyrazolo[3,4-fc]pyridin-4-amine, 
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iV-(2-Chloro-6-fluorobenzyl)-l-ethyl-4-(tetrahydro-2frpy^ 
pyrazolo[3,4-£>]pyridine-5-carboxanude, 
'l-Ethyl-iV-[(6-oxo-l,6-dihydropyridin-3-yl)methyU 
lH-pyrazolo[3,4-fc]pyridine-5-catboxaimde, 
iV-[3-(Aimnocarbonyl)ben2yl]-l-^thyl-4-(tetrahydro^ 
pyrazolo[3,4-fe]pyridine-5-carboxamide, 

l-Ethyl-Ar-{4-[(methylainino)carbonyl]phenyl}-4-(tetrahydro-2^^ 

pyrazolo[3,4-fe]pyridine-5-carboxamide, 

l-Ethyl-iV-[2-(l.methyl-lH-iimdazdl-4-yl)ethyl]-4-(te 

pyrazolo[3,4-£>]pyridine-5-carboxaimde, 

Ar-{2-[(AniUnocarbonyl)ainino]ethyl}-l.ethyl-4-(tetrahyd^ 

pyrazolo[3 ,4-£?]pyridine-5-carboxamide, 

l-Ethyl-iV-(li?-tetraazol-5-ylmethyl)-4-(tetxahydro-^ 

pyrazolo[3,4-Z>]pyridine-5-carboxaiiude, 

l-Ethyl-4-(tetrahydro-2ff-pyran-4-ylaimno)-iV^[^^^ 

pyrazolo[3,4-fc]pyridine-5-carboxamide, 

tert-Butyl 2-[{ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lJ?-p^ 
yl]carbonyl } (methyl)aimno]ethylcarbamate, 
l-Ethyl-4-(tetrahydix>-2H-pyiMi.4-ylamino)-iV.[^^^ 
pyrazolo[3,4-fc]pyridine-5-caiboxamide, 

/erf-Butyl 4-({ [l-ethyl-4<tetrahydro-2ff-p5a:an-4-ylaimno)-liy-py^ 
yl]carbonyl}aiiiino)piperidine-l-carboxylate, 
l-Ethyl-7/-{3-[(methylsidfonyl)anuno]propyl}-4-(tetrah^ 
pyrazolo[3,4-fe]pyridine-5-carboxaimde, 
iSr-[2-(Dimethylamino)benzyl]-l-ethyl-4-(tetrahydro 
pyrazolo[3,4-Z>]pyridine-5-carboxainide, 
l-Ethyl-7V^-[(l-ethyIpyiTolidin'-2-yl)methyl]-4-(tetrahy^^ 
pyrazolo[3,4-£>]pyridine-5-caiboxainide, 
l-Ethyl-iV-(tetrahydrofvu:an-2-ylme1hyl)-4-(tetrah 
pyrazolo[3,4-£>]pyridine-5-carboxaiiiide, 
l-ethyl-iV^tetrahydro-2H-pyran-4-yl-4-(tetrahydrD^ 
pyrazolo[3,4-£>]pyiidine-5-carboxamide, 
iV-{4-[(Dimethylaimno)sulfonyl]beiizyl}-l-ethyl-4-(tetra^^ 
pyra2olo[3,4-fc]pyridine-5-carboxamide, 
l-Ethyl-iV^{3-[(methylsulfonyl)amino]benzyl}-4-(tetrahyd^^^ 
pyra2olo[3,4-&]pyridine-5-carboxaimde, 
l-{[l-Ethyl-4-(te1rahyd^o-2/^pyran-4-ylamino)-lH-py^aTO^ 
yl]carbonyl }piperidine-2-carboxaimde, 
. l-Ethyl-Ar-(4-methoxyphenyl)-4-(tetrahydro-2H-pyran^^ 
Z^]pyridine-5-carboxamide, 
l-Ethyl.iV-[3-(2-oxopyrroKdin-l-yl)propyl]-4-(te 
pyrazolo[3,4-i]pyridine-5-carboxaimde. 
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l-Ethyl-iV^[2-(l-methylpyrroli<Hn-2-yl)ethyl]-4-(tetr^ 
pyrazolo[3,4-fc]pyridine-5-carboxanude, 
l-Ethyl-iV-(pyridin-3-ylme1hyl)-4-(1:etrahydro-2H^ 
2»]pyridine-S-carboxainide, 
5 l-Ethyl-Ar-(l-methylpiperidin-4-yl>4-(telxahydro 
i?]pyridine-5-carboxaimde, 

l-Ethyl-N-(l-^thylpropyl)-4-(tetrahydro-2H-pyran-4-ylaim 
fc]pyridine-5-carboxainide, 

l-Ethyl-iV"(2-piperidin-l-ylethyl)-4-(tetrahydro-2H-py^ 
10 fr]pytidine-5-carboxaimde, 

l-Ethyl-iV-(3-morphoUn-4-ylpropyl)-4-(te1xahydro-2fl-pyran^ 

pyrazolo[3,4-fc]pyridine-5-carboxaimde, 

iV-(3-Ethoxypropyl)-l-ethyl-4-(tetrahydro-2i/-pyran-4-^^ 

^]pyridine-S-carboxanude, 
15 iV^(Cyclohexylmethyl)-l-ethyl-4-(tetrahydro-2H^ 

fc]pyridine-5-carboxainide, 

iV-[3-(Pimethylaimno)propyl]-l-e&yl-4-(tetrahydro-2ff 
pyrazolo[3,4-Z)]pyridine-5-carboxamide, 
l-Ethyl-iV-neopentyl-4-(tetrahydro-2f^pyran-4-ylam 
20 catboxamide, 

l-«thyl-N-(4-methoxybenzyl)-4-(tetrahydro-2^f-py^ 
Z^]pyridine-5-carboxamide, 

l-Ethyl-iV-{2-[(phenyIstdfonyl)ainino]ethyl}-4-(tetrahy^^ 
pyrazolo[3,4-&]pyridine-5-carboxamide, 
25 iV-[2-(Acetylanuno)elhyl]-l-ethyl-4-(tetrahydro-2H-pyrra 
Z?]pyridine-5-carboxanude, 

l-Ethyl-A^{2-[(methylsulfonyl)amino]ethyl}-4-(tefr 

pyrazolo[3,4-fc]pyridine-5-carboxaimde, 

l-Ethyl-i\^methyl-iV-(pyridin-4-ylmethyl)-4-(tetrahy 
30 pyrazolo[3,4-i>]pyridine-5-carboxainide, 

l-Ethyl-iV^{2-[(2-methoxyphenyl)(methyl)ammo]ethyl}-4-(tet^ 

ylaiiuno)-liy-pyrazolo[3,4-fe]pyridine-5-carboxaniide, 

l-Ethyl-//-(2-oxo-2-phenylethyl)-4.(tetrahydiX)-2H-pyran-^ 

i?]pyridine-5-carboxainide, 
35 iN^(2,5-Difluorobenzyl)-l-ethyl-4-(tetrahydro-2/f-pyran-^ 

Z'lpyridine-S-carboxamide, 

l-Ethyl-4-(tetrahydro-2H-pyi:an-4-ylaimno)-iV^[4^ 

pyrazolo[3,4-fc]pyridine-5-carboxaimde, 

iV,l-Diethyl-A^propyl-4-(tetrahydro-2H-pyran-4-ylaiiu^ 
40 carboxamide, 

iV-Cyclopropyl-l-ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-- 1 jy-pyra2olo[3 ,4-Z?]pyridine- 
S-caiboxamide, 
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N-(2-amino-2-oxoethyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH-py^ 
b]pyri^ne-5-carboxainide, 

l-Efliyl-Ar-(3-methoxyphenyl)-4-(tetrahydro-2H-pyrmi-4-ylamino)-l^^ 
^]pyridine-S-caiboxaimde, 

iV-(3,4-Difluorobenzyl)-l-ethyl-4-(tetrahydto-2H-pyran-4-ylaimno)-lH^^ 
i>]pyridine-5-carboxainide, 

Ethyl 3-({ [l-ethyl-4-(tetrahydro-2i?-pyran-4-ylamino)-lH-pyra2olo[3,4-i^^ 
yl]carbonyl }amino)propanoate, 

i\^(l-Benzylpip«idin-4-yl)-l-ethyl-4-(teliahydro-2H-pyran-4-ylamino)-lH^^ 
i>]pyridine-5-carboxanude, 

A^-Butyl-4-{[l-ethyl-4-(tetrahy<fro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-ft^ 
yl]carbonyl }piperazine-l-carboxamide, 

l-Ethyl-4-(telrahydro-2ff-pyran-4-ylamino)-iV<l 
^Ipyridine-S-carboxamide, 

iV^(23-Dihydro-lH-inden-2-yl>l-^thyl-4-(tetrahydio-2H-pyran-4-ylai^ 
pyrazolo[3,4-i»]pyridine-5-carboxainide, 

l-E;thyl-A^-[2-(2-oxoiimdazoUdin-l-yl)ethyl]-4-(tetrahydio-2J?-pyran-^ 
pyrazolo[3,4-fe]pyridine-5-carboxaimde, 

Ar-(3,4-Dimethoxyben2yl)-l-elhyl-4-(tetrahydio-2Jy-pyran-4-ylam 
6]pyridine-S-caiboxainide, 

iV-(3-CWorobenzyl)-l-^thyl-4-(tetrahydix>-2Ff-pyran-4-ylan^ 
&]pyridiner5-carboxaimde, 

l-Ethyl-5-[(4-methylpiperazin-l-yl)caibonyl]-iV-tetrahydrc)-2fl-pyran-^ 
pyra2olo[3,4-i>]pyridin-4-ainine, 

l-Ethyl-Ar-<2-hydroxyethyl)-4-(tetrahydio-2H-pyran-4-ylaimno)-lH-pyrazo^ 
i>]pyridine-5-caiboxanude, 

l-Ethyl-5-{ [4-(4-melJioxyphenyl)piperazm-l-yl]carbOTyl}-A'-tetKdiydio-2H-pyran^ 
lH-pyrazolo[3,4-£>]pyridin-4-amine, 

l-Ethyl-iV-{4-[(methylsulfonyl)methyl]phenyl}-4-(tetrahydro-2H-pyran-4-ylanim 
pyrazolo[3,4-*]pyridine-5-caiboxaniide, 

N-[3<dimethylaniino)-3-oxopiopyl]-l-^thyl-4-(tetrahydiD-2H-pyi^ 
pyrazolo[3,4-b]pyridine-5-carboxaniide, 

l-Ethyl-A/^[(l-melliyl-m-imidazol-5-yl)methyl]-4-(tetrahydro-2H-pyran 
pyrazolo[3 ,4-fc]pyridine-5-carboxainide, 

l-Ethyl-JV-{4-[(methylamino)sulfonyl]phenyl}-4-(tetrahydro-2H-pyran-4-y^ 
pyrazolo[3,4-6]pyridine-5-carboxaimde, 

Ar-(2-Cyanc)ethyl)-l-ethyl-4-(tetrahydix)-2ff-pyran-4-ylaiiuno)-lH-pyi^ 
i>]pyridine-5-carboxamide, 

l-Ethyl-iV-methyl-Ar-[(5-methyl-13,4-oxadiazol-2-yl)methyl]-4-(tetrahydro-2^?-py^^ 
ylamino)-lfl-pyrazolo[3,4-£>]pyridine-5-carboxainide, 
l-Ethyl-A^[(l-methyl-lH-pyra2ol-4-yl)methyl]-4-(tetrahydro-2ff-pyran-^^ 
pyrazolo[3,4-2>]pyridine-S-carboxamide. 
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l-EthyWmethyl-i\r-[(l-methyl-lJy-iiiudazol-2-^^^ 
ylaniino)-li/-pyrazolo[3,4-&]pyridine-5-carboxaimde, 
l-Ethyl-4-(tetrahydro-2H-pyran-4-ylaimno)-iN^^ 
2;]pyridine-S--carboxaimde, 
5 iV-[2-(4-CMorophenyl)ethyl]-l-^thyl-4-(tetr^ 
pyrazolo[3,4-£>]pyridine-5-carboxamide, 
l-Ethyl-iV-[2-(2-methoxyphenyl)ethyl]-4-(tetrahydro-2H^^ 
pyra2olo[3,4-6]pyridine-5-carboxanude. 

Ethyl 4-(cyclohexylamino>lK3-ethoxy-3-oxopropyl)-lH-pyra^^ 
10 carboxylate. 

Ethyl l-n-propyl-4-(tetrahydro-2H-pyran-4-ylaiiiino)-lH^ 
carboxylate. 

Ethyl l-(2-hydroxyethyl)-4-(tetrahydro-2ff-pyran-4"ylaimno)-lH^^ 
fc]pyridine-5-carboxylate, 
15 N-[4-(Methylsulfonyl)benzyl]-l-n-propyl-4-(tetrahydro-^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 
N-(4-Huorophenyl)-l-n-propyl-4-(tetrahydro-2ff-pyran-4-y^ 
Z?]pyridine-5-carboxamide, 

Ethyl l-ethyl-6-methyl-4-(tetrahydro-2if-pyran-4-ylainino^ 
20 5-carboxylate, 

Ethyl 4-(cyclohexylamino)-l-ethyl-6-methyl-lH-pyra^ 

4-(Cyclohexylaimno)-l-ethyl-6-methyl-iV-[4-(methylsul^^ 

fe]pyridine-5-carboxaimde, 

iV-Benzyl-4-(cyclohexylaimno)-l-ethyl-6-methyl-lH-pyrazolo[3,^^ 
25 carboxaimde, 

4- (Cyclohexylaimno)-l-ethyl-iV^(4-fluorophenyl)-6-me^^^ 

5- carboxaimde, 

4-(Cyclohexylaimno)-l-ethyl-6-methyl-iV^[4-(trifluorom 
£^]pyridine-5-carboxainide, 
30 4-(Cyclohexylaimno)-iV-(23-dihydro-lH-inden-2-yl)-l-eA^^ 
2^]pyridine-5-caiboxaniide, 

iN^Benzyl-l-ethyl-6-methyl-4^(tetrahydjx)-2H-pyran-4^ 
fc]pyridine-5-carboxainide, 

//-Benzyl-l-ethyl-4-[(2-oxoazepan-3-yl)aimno]-l/f-pyr 
35 carboxaimde, 

iS^-Benzyl-l-ethyl-4-[(3-hydroxycyclohexyl)ainino]-lH-pyrazolo[3,^^^ 
carboxamide, 

A^Benzyl-l-ethyl-4-[(4-hydroxycyclohexyl)aimno]-lH-pyra^ 
carboxamide, 

40 iS^Benzyl-l-ethyM-[(3-hydroxycyclopentyl)anuno]-lH-pyrazolo[3,4^^ 
carboxamide, or 

N-Benzyl-l-ethyl-4-[(4-oxocyclohexyl)aimno]-lH-pyrazolo[3,4-fc]py^ 
carboxamide; 
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SS. a salt thereof, e.g. a phaimaceutically acceptable salt thereof. 

The structures of these specific compounds are given in Examples 100-201 hereinafter. 



Alternatively, the compound of formula Q) or the salt thereof can be: 

l-Ethyl-Ar-(2-hydiDxy-l-methylethyl)-4-(tetrahydro-2H-pyran-4-ylamino)-lif- 
10 pyrazoIo[3,4-i]pyiidine-5-caiboxamide, or 

Methyl (25)-2-({ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-m-pyra2olo[3,4-i>]pyridin- 
5-yl]carbonyl } amino)-3-hydroxyptopanoate; 

or a salt thereof, e.g. a pharmaceutically acceptable salt thereof. (See for example 
15 Examples 202-203). 



Alternatively, it is particularly preferred that the compound of formula Q) or the salt 
thereof is selected from Examples 204 to 664, as a compound ot a salt thereof, e.g. a 
pharmaceutically acceptable salt thereof. The structures of these specific compounds 
given in Examples 204 to 664 hereinafter. 



A second aspect of the present invention provides a compound of formula (lA) or a salt 
tfiereof (in particular, a pharmaceutically acceptable salt thereof): 




wherdn: 



30 



X is NR4r5 or OR^a, in which: 



R4 is hydrogen, Ci_2allQ^l or Ci.2fluoroalkyl, and 
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r5 is hydrogen, Ci.galkyl. Ci.g fluoroalkyl, or Cs.gcycloalkyl, phenyl optionally 
substituted with one or two of: a halogen atom, Ci.2alkyl, trifluoromethyl, Ci.2alkoxy or 
trifluoromethoxy; or has the sub-fonnula (x), (y) or (z): 




(X) (y) (2) 



whetdn in sub-formula (x) and (z), n = 1 or 2; and in sub-formula (y), m = 1 or 2; 
wherein in sub-formula (x) and (y), none, one or two of A, B, D, E and F are 
nitrogen; and the remaining of A, B, D, E and F axe CH or CR6 where is a halogen 
10 atom, Ci^alkyl, Ci ^fluoroalkyl, Ci.2alkoxy, Ci.2fluoroalkoxy, Ci.2alkylsulphonyl 

(Ci_2alkyl-S02-), Ci.2alkyl-S02-NH-, r7r8n-S02-, r7r8N-CO-, r7r8n, OH, 
Ci^alkoxymethyl, or Ci.2alkyl-S02-CH2-, wherein b7 and r8 are independently 
hydrogen or Ci_2alkyl; 

wherein in sub-formula (z), G is O or S or NR^ wherein R^ is Ci.4alkyl or 
15 Ci^uoroalkyl; none, one or two of J, L, M and Q are nitrogen; and the remaining of J, 

L, M and Q are CH or CR^ whore R^ is as defined herein; 

or r4 and r5 taken together are -(CH2)p- where p = 3, 4 or 5 (preferably p = 4); 

20 R^a is Ci-galkyl; Ci.8 fluoroalkyl; Cs.gcycloalkyl; phenyl optionally substituted with 
one or two of: a halogen atom, Ci.2alkyl, trifluoromethyl, Ci.2alkoxy or 
trifluoromethoxy; or R^a has the sub-formula (x), (y) or (z) as defined herein; 

r3 is C3.8cycloalkyl or a heterocyclic group being ' ™ 
25 which Y is O, S, SO2, or NRIO; where RIO is hydrogen, Ci^alkyl, Ci.2fluoroalkyl, 
C(0)-Ci.2alkyl, or C(0)-CF3; 

and wherein in r3 the Cs.gcycloalkyl or heterocycUc group is optionally substituted with 
one or two substituents being OH, Ci.2alkoxy, trimethoxy, or Ci.2alkyl group; and 
30 wherein any OH, alkoxy or trimethoxy substituent is not substituted at the ring carbon 
attached to the -NH- group of formula (LA) and is not substituted at either ring carbon 
bonded to the Y group of the heterocyclic group; and 
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r1 = Ci^alkyl or Ci.2fluoroalkyl. 



10 



In fonnula (LA), in sub-formula (x) and/or (y), it is preferred that none, one or two of A, 
B, D, E and F are nitrogen; none, one, two or three of A, B, D, E and F are CR^; and the 
remaining of A, B, D, E and F are CH. More preferably, none, one or two of A, B, D, E 
and F are nitrogen; none or one or two of A, B, D, E and F are Cr6; and the remaining of 
A, B, D, E and F are CH. Jn framula (lA), in sub-formula (x) and/or (y), prrferably, none 
or one of A, B, D, E and F are nitrogen. 

In formula O^A), preferably, sub-formula (x) is: braizyl; phenethyl 0Ph-C2H4-); benzyl or 
phenethyl being substituted on the phenyl ring with a single substitoent, or one of the 
following: 



-CH 




-CH, 




-CH 




15 



-CH, 




ll 1 



-CH, 




-CH 




R^^ R" 
, wherein R^a is either R^ as defined herein or (preferably) hydrogen. 



In formula (lA), preferably, sub-formula (y) is: 
either R^ as defined herein or preferably hydrogen. 




, wherein R^^ is 



Examples 1-99 are examples of compounds or salts of the second aspect of the invention 
20 (Fonnula (lA)). 



25 



A third aspect of the present invention provides a compotind of formula (IB) or a salt 
thereof (in particular, a pharmaceutically acceptable salt thereof): 
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Rl is Ci^alkyl, Ci.sfluoroalkyi, -CH2CH2OH or -CH2CH2C02Ci.2alkyl; 
r2 is a hydrog«i atom (H), methyl or Cifiuoroalkyl; 

r3 is optionally substimted C3_8cycloalkyl or an optionaUy substituted hetetocycKc 
group of sub-formula (aa), (bb) or (cc); 

(aa) (bb) (CO) 

in which nl and tP- independently are 1 or 2; and in which Y is O, S, SO2, or NRIO; 
where rIO is a hydrogen atom (H), Ci.4alkyl (e.g. methyl or ethyl), Ci_2fluoroalkyl, 
CH2C(0)NH2, C(0)]SIH2, C(0>Ci.2alkyl, or C(0)-CifluorDalkyl; 

and wherein in r3 the Cs.gcycloalkyl ortiie heterocyclic group of sub-fonnula (aa), (bb) 
or (cc) is optionally substituted with one or two substituents being 0x0 (=0), OH, 
Ci.2alkoxy, Ci.2fluoroalkoxy (e.g. trifluoromethoxy), orCi_2alkyl; and wherein any 

OH, alkoxy or fluoroalkoxy substituent is not substituted at the r3 ring carbon attached 
(bonded) to the -NH- group of formula (IB) and is not substituted at either r3 ring carbon 
bonded to the Y group of the heterocyclic group (aa), (bb) or (cc); 

and X is NR4r5 ©r OR5a, in which: 

r4 is a hydrogen atom (H); Ci.6alkyl; Cj.sfluoroalkyl; or C2-6alkyl substituted by one 
substituent R^l; and 

R5 is a hydrogen atom (H); Ci.8alkyl; Ci.g fluoroalkyl; Cs.gcycloalkyl optionally 
substituted by a Ci.2alkyl group; or -(CH2)n'^-C3.8cycloalkyl optionally substituted, in 
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the -(CH2)n'*- moiety or in the C3_8cycloalkyl moiety, by a Ci.2alkyl group, wherein n^ 
isl,2or3; 

or r5 is C2^alkyl substituted by one or two indepaident.substituents R^; 

wherein each substituent r1 1, independently of any other substituent present, is: 
hydroxy (OH); Ci.6alkoxy; phenyloxy; benzyloxy; -NR12r13; .NR15.C(0)R16; 
-NR15-C(0)-0-r16; .1SIr15-C(0)-NH-r15; or -NR15_s02R1^; and wherein any rH 
substituent which is OH, alkoxy or -NR12r13 js not substituted at any carbon atom, of 
any R** or R^ substituted all^l, which is bonded to the nitrogra of NR^rS; 

orR5 is -(CH2)nll-C(0)Rl6; -(CH2)nll-C(0)NRl2Rl3; -CHR19-C(0)NR12r13; 
-(CH2)n^2-C(0)ORl6; -CHR19-C(0)0R16; -(CH2)nl2^02-NRl2Rl3; 
-(CH2)n^2-S02Rl6; or -(CH2)n^^-CN; wherein nH is 0, 1, 2, 3 or 4 and nl2 is 1, 2, 3 
or 4; 

or r5 is -(CH2)n^^-Het wherein nl3 is 0, 1, 2, 3 or 4 and Het is a 4-, 5-, 6- or 
7-membered saturated or partly-saturated heterocyclic ring containing one or two 
ring-hetero-atoms independently selected from O, S, and N; wherein any 
ring-hetero-atoms present are not bound to the -(CH2)n^^- moiety when nl3 is 1 and are 
not bound to the nitrogen of NR^rS when n^^ is 0; wherein any ring-nitrogens which are 
present and which are not unsaturated Oi.e. which do not partake in a double bond) are 
present as NR^^ where r17 is as defined herein; and wherein one or two of the carbon 
ring-atoms independently are optionally substituted by Ci_2alkyl; 

or r5 is phenyl optionally substituted with one or two of: a halogen atom; Ci_4alkyl (e.g. 
Ci.2alkyl); Ci_2fluoroalkyl (e.g. trifluoromethyl); Ci^alkoxy (e.g. Ci_2alkoxy); Ci_ 
2fluoroalkoxy (e.g. trifluoromethoxy); Ci_2alkylsulphonyl (Ci_2alkyl-S02-); 
Ci.2alkyl-S02-NH-; r7r8n-S02-; R7r8n-CO-; -NR15-C(0)R16; r7r8n; OH; 
Ci^alkoxymethyl; Ci^alkoxyethyl; Ci.2alkyl-S02-CH2-; cyano (CN); or phenyl 
optionally substituted by one or two of fluoro, chloro, Ci_2alkyl, Cifluoroalkyl, 
Ci.2alkoxy or Cifluoroalkoxy; 

wherein r7 and R^ are independratly a hydrogen atom (E5); Ci^alkyl (e.g. 
Ci_2alkyl such as methyl); Cs-gcycloalkyl; or phenyl optionally substituted by one or 
two of: fluoro, chloro, Ci.2alkyl, Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; or R^ 
and r8 together are -(CH2)n^- or -C(0)-(CH2)n'^- or -C(0)-(CH2)n'^-C(0)- or 
-(CH2)nS-X7-(CH2)n^- or -C(0)-X7.(CH2)n^°- in which: n^ is 3, 4, 5 or 6, n7 is 2, 3, 
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4, or 5 (preferably is 2, 3 or 4), and and nlO independently are 2 or 3, and is 
O or NR14 wherein r14 is H or Ci.2alkyl; 

orR5 has the sub-fonnula (x), (y) or (z); 




(X) (y) (z) 



wherein in sub-formula (x), n = 1 or 2; in sub-formula (y), m = 1 or 2; and in stib-foimula 
(z),r = 0, 1 or 2; 

10 

wh^in in sub-formula (x) and (y), none, one or two of A, B, D, E and F are nitrogen; 
and the remaining of A, B, D, E and F are independently CH or CR6; 

where r6 is a halogen atom; Ci^alkyl (e.g. Ci.2alkyl); Ci^uoroalkyl (e.g. 
15 Ci.2fluQroalkyl); Ci^alkoxy (e.g. Ci.2aIkoxy); Ci.2fluoroalkoxy; Ci_2alkylsulphonyl 
(Ci.2alkyl-S02-); Ci.2alkyl-S02-NH-; r7r8n.S02-; R'^R^-CO-; -NR15^(0)R16; 
R^rSn; OH; Ci^alkoxymethyl; Ci^alkoxyethyl; Ci.2alkyl-S02-CH2-; cyano (CN); 
or phenyl optionally substituted by one or two of fluoto, chloro, Ci_2alkyl, 
Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; wherein r7 and r8 are as herein defined; 

20 

wherein in sub-formula (z), G is O or S or NR9 wherein r9 is a hydrogen atom (H), Ci. 
4alkyl or Ci^uoroalkyl; none, one, two or three of J, L, M and Q are nitrogen; and the 
remaining of J, L, M and Q are independently CH or CR^ where R^ is as defined herein; 

25 or r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 

-(CH2)p3-X5-(CH2)p4- or -C(0)-x5-(CH2)p5-. in which: pi = 3, 4, 5 or 6 (preferably p 
= 4 or 5), p2 is 2, 3, 4, or 5 (preferably p2 is 2, 3 or 4), and p3 and p4 and p5 
independently are 2 or 3 (independently preferably 2) and x5 is O or NRI^; 

wherein r17 is a hydrogen atom (H); Ci^alkyl (e.g. Ci.2alkyl); Ci_2fluoroalkyl; 

30 C3^cycloalkyl; -(CH2)p6-C(0)Rl6 wherein p6 is 0, 1, 2 or 3 (preferably p6 is 0); 

-(CH2)p6-C(0)NRl2Rl3; -(CH2)p6-C(0)ORl6; -SO2RI6; or phenyl or benzyl wherein 

the phenyl or benzyl is optionally substituted at an aromatic carbon atom by one or two 
of: a halogen atom, Ci_2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; 

and wherein, when r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2-, 
35 the NR'^rS heterocycle is optionally substituted by one r18 substituent wherein r18 is: 
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Ci^alkyl (e.g. Ci.2alkyl); Ci.2fluoroalkyl; C3.6cycloalkyl; Ci.2alkoxy (not substituted 
at a ring-carbon bonded to the NR4r5 ring-nitrogen); Cifluoroalkoxy (not substituted at 
a ring-carbon bonded to the NR4r5 ring-nitrogen); OH (not substituted at a ring-carbon 
bonded to the NR4r5 ring-nitrogen); -(CH2)p'^-C(0)Rl6 wherein p7 is 0, 1. 2 or 3 
(preferably p7 is 0 or 1); -(CH2)p'7-C(0)ORl6; -(CH2)p'7-OC(0)Rl6; 
-(CH2)p'7.C(0)NRl2Rl3; -(CH2)p7-NRl5c(0)Rl6; -(CH2)p7-NRl5c(0)NRl2Rl3; 
-(CH2)p7-NRl5c(0)ORl6; -(CH2)p'7-S02Rl6; .(CH2)p7-S02 NR12r13; 
-(CH2)p7-]SIRl5s02Rl6; -(CH2)p'7-OH; -(CH2)p'7-ORl<5; or phenyl optionally 
substituted by one or two of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or 
Cifluoroalkoxy; 

or r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 

-(CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5- as defined herein, and wherein the 

NR4r5 heterocycle is fused to a phenyl ring optionally substituted on the phenyl by one 
or two of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; and 

RSajs Ci.8alkyl; Ci.g fluoroalkyl; C3.8cycloalkyl; phenyl optionally substituted with 
one OT two of: a halogen atom, Ci_2alkyl, trifluoromethyl, Ci_2alkoxy or 
trifluoromethoxy; or R5a has the sub-formula (x), (y) or (z) as defined herein 

and wherein: 

R12 and R13 independently are H; Ci.salkyl (e.g. Ci_3alkyl); C3.6cycloalkyl; or phenyl 
optionally substimted by one or two of: a halogen atom, Ci_2alkyl, Cifluoroalkyl, 
Ci_2alkoxy or Cifluoroalkoxy; 

or Rl2 and r13 together are -(CHq)^^- or -C(0)-(CH2)n'7- or -C(0>(CH2)n'7-C(0> or 
-(CH2)n8-Xl2-(CH2)„9. or -C(O).Xl2.(CH2)nl0- in which: n^ is 3, 4, 5 or 6 
(preferably n^ is 4 or 5), tJ is 2, 3, 4, or 5 (preferably n7 is 2, 3 or 4), n^ and n^ and nlO 
independently are 2 or 3 (independently preferably 2) and Xl2 is O or NR14 wherein 
Rl4isHorCi.2alkyl; 

Rl5 is a hydrogen atom (H); Ci^alkyl (e.g. tfiu or Ci.2alkyl e.g. methyl); 
C3-6cycloallqrl; or phenyl optionally substituted by one or two of: a halograi atom, 
Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; 
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r16 is Ci^alkyl (e.g. Cx_2alkyl); Cs^gcycloalkyl; pyridinyl (e.g. pyridin-2-yl); or 
phenyl optionally substituted by one or two of: a halogen atom, CiJ2sikyl, Cifluoroalkyl, 
Ci_2alkoxy or Cifluoroalkoxy; and 

5 Rl^is a hydrogen atom (H); Ci^alkyl (e.g. isobutyl, sec-butyl, or Cj^salkyl such as 

methyl or isopropyl); -(CH2)n^<^-OR20 wherein n^O is 1, 2, 3 or 4 (preferably 1) and r20 
is a hydrogen atom (H) or Ci^alkyl (preferably r20 is H); -CH(Me)-OH; -CH2-SH; 
-CH2-CH2-S-Me; benzyl; or (4-hydroxyphenyl)methyl (i.e. 4-hydroxy-benzyl). 

10 In formula (IB), where r3 is optionally substituted Cs.gcycloalkyl, the one or two 

optional substituents preferably comprise (e.g. is or are) OH and/or 0x0 (=0). In fomiula 
(IB), in the R^ heterocyclic group of sub-formula (aa), (bb) or (cc), the one or two 
optional substituents preferably comprise (e.g. is or are) OH and/or 0x0. 

15 Examples 1-203 are examples of compounds or salts of the third aspect of the invention 
fomiula OQB)). 



20 The preferred or optional features for the compound or salt of formula (lA) and for the 
compound or salt of formula (IB) are the same as or similar to the preferred or optional 
features for the compound or salt of formula (I), with all necessary changes (for example 
to the formula, to the R groups and/or to substituents) having been made. Generally, 
whenever formula (I) is mentioned herein, then in alternative embodiments the statement 

25 mentioning formula (J) applies to formula (lA) or formula (IB), with all necessary 
changes having been made. 



30 Salts, solvates, isomers, tautomeric forms, molecular weiglits, etc 

Because of their potential use in medicine, the salts of the compounds of formula (T) are 
preferably pharmaceutically acceptable. Suitable pharmaceutically acceptable salts can 
include acid or base addition salts. A pharmaceutically acceptable acid addition salt can 

35 be formed by reaction of a compound of formula (J) with a suitable inorganic or organic 
acid (such as hydrobromic, hydrochloric, sulfuric, nitric, phosphoric, succinic, maleic, 
acetic, fiimaric, citric, tartaric, benzoic, p-toluenesulfonic, methanesulfonic or 
naphthalenesulfonic acid), optionally in a suitable solvent such as an organic solvent, to 
give the salt which is usually isolated for example by crystallisation and filtration. A 

40 pharmaceutically acceptable acid addition salt of a compound of formula (J) can be for 
example a hydrobromide, hydrochloride, sulfate, nitrate, phosphate, succinate, maleate. 
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acetate, fumarate, citrate, tartrate, benzoate, p-toluenesulfonate, methanesulfonate or 
naphthalenesulfonate salt A pharmaceuticaUy acceptable base addition salt can be 
formed by reaction of a compound of foraiula (I) with a suitable inorganic or organic 
base, optionally in a suitable solvent such as an organic solvent, to give the b^ addition 
salt which is usually isolated for example by crystaUisation and filtration. Otiier suitable 
phaimaceutically acceptable salts include pharmaceuticaUy acceptable metal salts, for 
example pharmaceuticaUy acceptable alkaU-metal or alkaUne-earth-metal salts such as 
sodium, potassium, calcium or magnesium salts; in particular pharmaceuticaUy 
acceptable metal salts of one or more carboxylic acid moieties that may be present in the 
the compound of formula (T). 

Other non-phannaceutically acceptable salts, eg. oxalates, may be used, for 
example in tiie isolation of compounds of tiie invention, and are included witiiin the scope 
of tills invention. 

The invention includes within its scope all possible stoichiometric and non- 
stoichiometric forms of the salts of the conqraunds of formula Q). 

Also included within the scope of the invention are aU solvates, hydrates and 
complexes of compounds and salts of the invention. 

Certain groups, substiments, compounds or salts included in the present invention 
may be present as isomers. The present invention includes witiiin its scope aU such 
isomers, including racemates, enantiomers and mixtures thereof. 

Certain of tiie groups, e.g. heteroaromatic ring systems, included in compounds 
of formula (I) or their salts may exist in one or more tautomeric forms. The present 
invention includes witiiin its scope all such tautomeric forms, including mixtures. 

EspeciaUy when intended for oral medicinal use, the compound of formula (I) can 
optionaUy have a molecular weight of 1000 or less, for example 800 or less, in particular 
650 or less or 600 or less. Molecular weight here refers to fliat of the unsolvated "free 
base" compound, tiiat is excluding any molecular weight contiibuted by any addition 
salts, solvent (e.g. water) molecules, etc. 



Synthetic Process Rout^ 

The foUowing processes can be used to make the compounds of the invention: 




R 
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Most of the following synthetic processes following are exemplified for compounds of 
Foraiula (I) wherein r2 is a hydrogen atom (H). However, some or all of these processes 
can also be used with appropriate modification, e.g. of starting materials and reagents, for 
making compounds of Formula (£) wherein is other than EL 

Process A 

Compounds of formula (£) where X = OR^a can be prepared according to the method 
described by Yu et. al. in J. Med Chem., 2001, 44, 1025-1027, by reaction of a compound 
of formula QS) with an amine of formula R^NHj. The reaction is preferably carried out in 
the presCTce of a base such as triethylamine or N,N-diisopropylethylamine, and/or in an 
organic solvent such as ethanol, dioxane or acetonitrile. The reaction may require heating 
e.g. to ca. 60-100 , for example ca, 80-90 ^C: 




Compounds of formula (II) are also described in the above reference and can be prepared 
by reaction of a compound of formula (HI) with, for example, diethylethoxymethylene 
malonate (where R^a = Et) with heating, followed by reaction with phosphorous 
oxychloride, again with heating: 




Formula III Formula II 

Where the desired amino pyrazole of fonnula (m) is not commeicially available (for 
example r1 = CHzPh), preparation can be achieved using methods described by Dorgan 
et al. in J. Chem. Soc, Perkin Trans. 1, (4), 938-42; 1980, by reaction of 
cyanoethylhydrazine with a suitable aldehyde of fonnula R^OCHO in a solvent such as 
ethanol, with heating, followed by reduction with, for example sodium in a solvent such 
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as t-butanol. should be chosen so as to contain one less carbon atom than R^, for 
example R^O = methyl will afford r1 = ethyl. 



1) R40CHO 
H EtOH 



Process B 



2)Na/t-BuOH ( 



Formula III 



Compounds of formula (I) where X = NR^rS^ can be prepared by reaction of a 
compound of formula (IV) with an amine of formula R^NHa. The reaction is preferably 
carried out in the presence of a base, such as tdethylamine or NJM-diisopropylethylamine, 
10 and/or in an organic solvit such as ethanol, TEDP, dioxane or acetonitrile. The reaction 
may require heating, e,g. to ca* 60-100 ""C or ca, 80-90 ^'C, for example for 8-48 or 12-24 
hours: 




Formula IV Formula I 



IS Compounds of formula QY) can be prepared in a two step procedure as described by Bare 
et al. in /. Med Chem. 1989, 32, 2561-2573. This process involves, first, reaction of a 
compound of formula (V) with thionyl chloride (or another agent suitable for forming an 
acid chloride from a carboxylic acid), either in an organic solvent such as chloroform or 
THF, or as a neat solution. This reaction may require heating and the thus-formed 

20 intermediate may or may not be isolated. Step two involves reaction with an amine of 

formula R^R^NH, in an organic solvent such as THF or chloroform and may also involve 
Ae use of a base such as triethylamine or diisopropylethyl . amine: 




FbrmulaV Formula IV 

25 
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Compounds of formula (V) can be prepared by hydrolysis of an ester of formula (II) 
according to the method described by Yu et. al. in 7. Med Chem., 2001, 44, 1025-1027. 
This procedure preferably involves reaction with a base such as sodium hydroxide or 
potassium hydroxide in a solvent e.g. an aqueous solvent such as aqueous ethanol or 
5 aqueous dioxane: 




Formula 11 FbrmuIaV 



Process C 

10 

Compounds of formula (I) can also be prepared according to the method described by 
Bare et al. in /. Med. Chem, 1989, 32, 2561-2573, which involves reaction of a 
compound of formula (VI), in which -O-R is -O-Ci^alkyl, m particular -O-Et, with an 

amine of formula R^NHa- The reaction may be carried out with or without solvent and 
15 may require heating. 




Formula VI Formula I 



Compounds of formula (VI) (also described in the above reference) can be prepared by 
reaction of a compound of formula (VH) with a suitable alkylating agent of formula 
20 r1-X, where X is a leaving group such as halogen. The reaction should be earned out in 
the presence of a base such as potassium carbonate, in an anhydrous solvent such as 
DMF: 




K2CO3 
DMF 



Formula VII 




Formula VI 



25 



P33108P3 




The preparation of compounds of formula Vn by oxidative cleavage of compounds of 
fonnula Vm is described by Bare et. al. in /. Med. Chem. 1989, 32, 2561-2573 (further 
referred to Zuleski et. al. in J. Drug. Metab. Dispos., 1985, 13,139). 



OEt 




OEt 



OR 



>5a 



SeOo 




OR 



,5a 



Process D: 

To form a compound of formula (T) wherein X = NR4r5, a compound of formula (I) but 
wherein X = OH (a carboxylic acid) can be converted into an activated compound of 
formula CD but wherein X = a leaving group substitutable by an amine; and subsequentiy 
the activated compound can be reacted with an amine of fonnula r4r5nh. 

For example, the activated compound can be tiie acid chloride i.e. an activated compound 
of formula (I) but wherein the leaving group X = CI. This can be formed from tiie 
carboxylic acid (X = OH) e.g. by reaction witii tiiionyl chloride. See for example 
Examples 81-85. Altematively, the activated compound can be an activated ester 
wherein the leaving group X is 



X, = CH, N 



The lattra- activated compound can be formed from the carboxylic acid (X = OH) 
eithen 

(a) by reaction of tiie carboxylic acid witii a carbodiimide such as EDC, which is 1-etiiyl- 
3-(3'-dimetiiylaminopropyl)carbodiimide and is also l-(3-dimetiiylaminopropyl)-3- 
etfiylcarbodiimide, or a salt thereof e.g. hydrochloride salt, 

followed by reaction of tiie resulting product witii 1-hydroxybenzotriazole (HOST); 
reaction (a) usually being carried out in the presence of a solvent such as dimethyl 
formamide (DMF) and/or usually at room temperature (e.g. about 20 to about 25 "C); 
or 

(b) by reaction witii 2-(lH-benzotidazole-l-yl)-l,l,3,3-teti^etiiyluronium 
tetrafluoroborate (TBTU) or 0-(7-Azabenzotiia2ol-l-yl)-N,N,N',N'-tetrameaiyluronium 
hexafluorophosphate (HATU) 4n the presence of a base such as diisopiopylethylamine 
0Pr2Net = DIPEA), and usually in tiie presence of a solvent such as dimetiiyl fostmainide 
(DMF) and/or usually at room temperature (e.g. about 20 to about 25 *€). 
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The present invention therefore also provides a method of preparing a compound of 
formula (T) or a salt thereof, comprising : 

5 

(a) for a compound of formula (J) wherein X = OR^a reaction of a compound of formula 
(H) with an amine of formula R^NHa, or 

(b) for a compound of formula (J) wherein X = NR4r5^ reaction of a compound of 
10 formula (IV) with an amine of formula R^NHi, or 

(c) reaction of a compound of formula (VI), in which -O-R is -O-Ci^alkyl, with an 
amine of formula R^NHz; 

15 (d) to form a compound of formula (I) wherein X = NR^rS, conversion of a compound 
of formula (I) but wherein X = OH (a carboxylic acid) into an activated compound of 
formula (J) but wherein X = a leaving group substitutable by an amine (preferably, the 
activated compoimd can be the acid chloride i.e. an activated compound of formula (J) 
but wherein X = CI), and subsequent reaction of the activated compound with an amine of 

20 formula r4r5nH; 

and optionally converting the compound of formula CD into a salt e.g. a pharmaceutically 
acceptable salt. 

25 Medical uses 

The present invention also provides a compound of formula (I) or a pharmaceutically 
acceptable salt thereof for use as an active therapeutic substance in a manmial such as a 
human. The compound or salt can be for use in the treatment and/or prophylaxis of any 
30 of the conditions described herein (e.g. for use in the treatment and/or prophylaxis of an 
inflammatory and/or allergic disease in a mammal) and/or for use as a phosphodiesterase 
inhibitor e.g. for use as a phosphodiesterase 4 (PDE4) inhibitor. "Therapy" may include 
treatment and/or prophylaxis. 

35 Also provided is the use of a compound of formula (I) or a pharmaceutically acceptable 
salt thereof in the manufacture of a medicament (e.g. pharmaceutical composition) for the 
treatment and/or prophylaxis of an inflammatory and/or allergic disease in a majiunal 
such as a hmnan. 

40 Also provided is a method of treatment and/or prophylaxis of an inflammatory and/or 
allergic disease in a mammal (e.g. human) in need thereof, which comprises 
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administering to the mammal (e.g. human) a therapeutically effective amovmt of a 
compound of fomxula (I) as herein defined or a pharmaceutically acceptable salt thereof. 

Phosphodiesterase 4 inhibitors are thought to be useful in the treatment and/or 
5 prophylaxis of a variety of diseases, especially inflammatory and/or allergic diseases, in 
mammials such as humans, for example: asthma, chronic bronchitis, emphysema, atopic 
dermatitis, urticaria, allergic rhinitis, allergic conjunctivitis, vernal conjunctivitis, 
eosinophilic granuloma, psoriasis, rheumatoid arthritis, septic shock, ulcerative colitis, 
Crohn's disease, reperfiision injury of the myocardium and brain, chronic 
10 glomerulonephritis, endotoxic shock, adult respiratory distress syndrome, or multiple 
sclerosis. 

In the treatment and/or prophylaxis, the inflammatory and/or allergic disease is preferably 
chronic obstmctive pulmonary disease (COPD), asthma, or allergic rhinitis in a mammal 

15 (e.g. human). More preferably, the treatment and/or prophylaxis is of COPD or asthma in 
a mammal (e.g. human). PDE4 inhibitors are thought to be effective in flie treatment of 
asthma (e.g. see M.A.Giembyc2, Drugs, Feb. 2000, 59(2), 193-212; Z. Huang et al.. 
Current Opinion in Chemical Biology, 2001, 5: 432-438; and refs cited therein) and 
COPD (e.g. see S.L, Wolda, Emerging Drugs, 2000, 5(3), 309-319; Z. Huang et al., 

20 Current Opinion in Chemical Biology, 2001, 5: 432-438; and refs cited therein). COPD 
is often characterised by the presence of airflow obstruction due to chronic bronchitis 
and/or emphysema (SL Wolda, 2000). 



25 



Pharmaceutical compositioiis and dosing 



For use in medicine, the compounds of the present invention are usually 
administered as a pharmaceutical composition. 

The present invention therefore provides in a further aspect a pharmaceutical 
composition comprising a compound of formula (I) or a pharmaceutically acceptable salt 
30 thereof and one or more pharmaceutically acceptable carriers and/or excipients. 

The pharmaceutical composition can be for use in the treatment and/or 
prophylaxis of any of the conditions described herein. 

The compounds of formula CD and/or the pharmaceutical composition may be 
administered, for example, by oral, parenteral (e.g. intravenous, subcutaneous, or 
35 intramuscular), inhaled or nasal administration. Accordingly , the pharmaceutical 

composition is preferably suitable for oral, parenteral (e.g. intravenous, subcutaneous, or 
intramuscular), inhaled or nasal adnainistration. More preferably, the pharaiaceutical 
composition is suitable for inhaled or oral administration, e.g. to a mammal such as a 
human. Inhaled administration involves topical administration to the lung e.g. by aerosol 
40 or dry powder composition. Oral administration to a human is most preferred. 
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A pharmaceutical composition suitable for oral administration can be liquid or 
solid; for example it can be a syrup, suspension or emulsion, a tablet, a capsule or a 
lozenge. 

A liquid formulation will generally consist of a suspension or solution of the 
S compound or pharmaceutically acceptable salt in a suitable pharmaceutically acceptable 
liquid carrier(s), for example an aqueous solvent such as water, ethanol or glycerine, or a 
non-aqueous solvent, such as polyethylene glycol or an oil. The formulation may also 
contain a suspending agent, preservative, flavouring and/or colouring agent. 

A pharmaceutical composition suitable for oral administration being a tablet can 
10 comprise one or more pharmaceutically acceptable carders and/or excipients suitable for 
preparing tablet formulations. Examples of such carriers include lactose and cellulose. 
The tablet can also or instead contain one or more pharmaceutically acceptable 
excipients, for example binding agents, lubricants such as magnesiimi stearate, and/or 
tablet disintegrants. 

15 A pharmaceutical composition suitable for oral administration being a capsule can 

be prepared using encapsulation procedures. For example, pellets containing the active 
ingredient can be prepared using a suitable pharmaceutically acceptable carrier and then 
filled into a hard gelatin capsule. Alternatively, a dispersion or suspension can be 
prepared using any suitable pharmaceutically acceptable carrier, for example an aqueous 

20 gum or an oil and the dispersion or suspension then filled into a soft gelatin capsule. 

Preferably the composition is in unit dose form such as a tablet or capsule for oral 
administration, e.g. for oral administration to a human. 

A parenteral composition can comprise a solution or suspension of the compound 
or pharmaceutically acceptable salt in a sterile aqueous carrier or parenterally acceptable 

25 oil. Alternatively, the solution can be lyophilised; the lyophilised parenteral 

pharmaceutical composition can be reconstituted with a suitable solvent just prior to 
administration. 

Compositions for nasal or inhaled administration may convenientiy be formulated 
as aerosols, drops, gels or dry powders. 

30 Aerosol formulations, e.g. for inhaled administration, can comprise a solution or 

fine suspension of the active substance in a pharmaceutically acceptable aqueous or non- 
aqueous solvent. Aerosol formulations can be presented in single or multidose quantities 
in sterile form in a sealed container, which can take the form of a cartridge or refill for 
use with an atomising device or inhaler. Alternatively the sealed container may be a 

35 unitary dispensing device such as a single dose nasal inhaler or an aerosol dispenser fitted 
with a metering valve (metered dose inhaler) which is intended for disposal once the 
contents of the container have been exhausted. 

Where the dosage form comprises an aerosol dispenser, it preferably contains a 
suitable propellant under pressure such as compressed air, carbon dioxide, or an organic 

40 propellant such as a chlorofluorocarbon (CFC) or hydrofluorocarbon (HFC). Suitable 
CFC propellants include dichlorodifluoromethane, trichlorofluoromethane and 
dichlorotetrafluoroethane. Suitable HFC propellants include 1,1,1,2,3,3,3- 
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heptafluoropropane and l,l»l,2-tetrafluoroethane. The aerosol dosage fonns can also 
take the fonn of a pump-atomiser. 

For pharmaceutical compositions suitable and/or adapted for inhaled 
5 administration, it is preferred that the compound or salt of formula (I) is in a particle-size- 
reduced form, and more preferably the size-reduced form is obtained or obtainable by 
micronisation. Micronisation usually involves subjecting the compound/salt to abrasional 
forces in a fast-flowing circular/closed-path airstream often including a cyclone 
componmt The preferable particle size (e.g. D50 value) of the size-reduced (e.g. 

10 micronised) compound or salt is about 0.5 to about 10 microns, e.g. about 1 to about 5 
microns (e.g. as measured using laser diffiraction). For example, it is preferable for the 
compound or salt of formula (I) to have a particle size defined by: a DIG of about 0.3 to 
about 3 microns (e.g. about 1 micron), and/or a D50 of about 1 to about 5 microns (e.g. 
about 2-3 microns), and/or a D90 of about 3 to about 10 microns (e.g. about 5-6 microns); 

15 for example as measured using laser diffraction. An illustrative non-limiting example of 
the preferred micronisation process is now given: 

Micronisation Example: Micronisation of Example 518 or 518A 

20 • Purpose: To micronize approximately 600-1000 mg of Example 518 or 518A 
(described hereinafter) using a Jetpharma MCI micronizer. 
• The parent (unmicronised) and micronised mat^als are analyzed for particle size by 
laser diffraction and crystallinity by PXRD. 

25 Equipment and material 

Equipment/material Description and specification 

Jetpharma MCI Micronizer Nitrogen supply: Air tank with 275psi 

rate tubing 

Analytical balance Sartorius Analytical 

Top loader balance Mettler PM400 

Digital Caliper VWR Electronic caliper 

Vibrational spatula Auto-spat Dispenser 

Materials to be micronised Example 5 1 8 or 5 1 8 A 

Procedure: 

The micronizer is assembled. The venturi protrusion distance from input port is 
30 adjusted to 1.0cm respectively and is measured with a nwcro-caliper to make sure that it is 
inserted correctly. The ring (R) and venturi (V) pressures are adjusted according to the 
values specified in the experimental design (refer to experimental section below) by 
adjusting the valves on the pressure gauges on the micronizer. The setup is checked for 
leakage by observing if there is any fluctuation in the reading of the pressure gauges. 
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Note that the venturi (V) pressure is kept at least 2 bars greats than the ring (R) 
pressure to prevent regurgitation of material. 

Balance performance are checked with calibration weights. Specified amount of 
the parent material (see section on experimental run) is weighed into a plastic weigh boat. 
5 The material is then fed into the micronizer using a vibrational spatula at a specified feed 
rate. Hie material feeding time and equipment pressures are monitored during the 
micronization process. 

Upon completion of the micronising ran, the nitrogen supply is shut off and the 
collection bag is tapped to allow particles to settle into the recovery vessel at the bottom 
10 of the micronizer. The collection bag is removed and set aside. The micronised powder 
on the recovery vessel and the cyclone (above the recovery vessel) are collected 
separately into different weighed+labelled collection vials. The weight of the micronised 
material is recorded. The micronizer is disassembled and residual PDE4 compound on 
the micronizer inner surface is rinsed with 70/30 isopropyl alcohol / water and collected 
IS into a flask. The n:iicronizer is then thoroughly cleaned by rinsing and wiping with 
suitable solvent and dried before subsequent runs are performed. 

Experimental runs 

Parent (unmicronised) material: Example 518 or S18A 
20 Balance(s) Used: Sartorius analytical 
Venturi outlet insertion depth: 10.0 nmi 



Run # Material 
input 

amount (g) 



0.8795g 



Venturi (V) Intended Time 



/ring (R) 

Pressure 

(bar) 

V=10bar 
R=6bar 



feed-rate 



200 mg/min 



needed to 

feed 

material 

(min+sec) 

4 nun 51 

sec 



Actual feed-rate 
(g/min) 



0.181 g/min 



25 



30 



Results and/or observations 

% yield = [(Material from vessel + Material £rom cyclone)/Material input amoxmt] xlOO 
Jn general, very approximately 70% yields are achievable using this method. 

Alternative embodiment: Examples of the compounds/salts of the invention other than 
Examples 518 or 518A can be micronised. 
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For pharmaceutical compositions suitable and/or adapted for inhaled 
administration, it is preferred that the pharmaceutical composition is a dry powder 
inhalable composition. Such a composition can comprise a powder base such as lactose 
or starch, the compound of formula (I) or salt thereof (preferably in particle-size-reduced 
form, e.g. in nucronised form), and optionally a performance modifier such as L-leucine, 
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manmtol, trehalose and/or magnesium stearate. Preferably, the dry powder inhalable 
composition comprises a dry powder blend of lactose and the compomid of formula (I) or 
salt thereof. The lactose is preferably lactose hydrate e.g. lactose monohydrate and/or is 
preferably inhalation-grade and/or fine-grade lactose. Preferably, the particle size of the 
5 lactose is defined by 90% or more (by weight or by volume) of the lactose particles being 
less than 1000 nodcrons (micrometres) (e.g. 10-1000 microns e.g. 30-1000 microns) in 
diameter, and/or 50% or more of the lactose particles being less than 500 microns (e.g. 
10-500 microns) in diameter. More preferably, the particle size of the lactose is defined 
by 90% or more of the lactose particles being less than 300 microns (e.g. 10-300 microns 

10 e.g. 50-300 microns) in diameter, and/or 50% or more of ihe lactose particles being less 
than 100 microns in diameter. Optionally, the particle size of the lactose is defined by 
90% or more of the lactose particles being less than 100-200 microns in diameter, and/or 
50% or more of the lactose particles being less than 40-70 microns in diameter. Most 
importantly, it is preferable that about 3 to about 30% (e.g. about 10%) (by weight or by 

15 volume) of the particles are less than 50 microns or less than 20 microns in diameter. For 
example, without limitation, a suitable inhalation-grade lactose is E9334 lactose (10% 
fines) (Borculo Domo Ingredients, Hanzeplein 25, 8017 JD ZwoUe, Netherlands). 

In the dry powder inhalable composition, preferably, the compound of formula (J) 
or salt thereof is present in about 0.1% to about 70% (e.g. about 1% to about 50%, e.g. 

20 about 5% to about 40%, e.g. about 20 to about 30%) by weight of the composition. 

An illustrative non-limiting example of a dry powder inhalable composition 
follows: 

Dry Powder Formulation Example - Dry powder Lactose Blend Preparation 
25 Using a size-reduced e.g. micronised fomi of the compound of formula (I) or salt thereof 
(e.g. as prepared in the Micronisatrion Example above), the dry powder blend is prepared 
by mixing the required amount of the compound/salt (e.g. 10 mg, 1% w/w) with 
inhalation-grade lactose containing 10% fines (e.g. 990 mg, 99% w/w) in a Teflon™ 
(polytetrafluoroethene) pot in a Mikro-dismembrator ball-mill (but without a ball bearing) 
30 at % speed (ca. 2000-2500 rpm) for about 4 hours at each blend concentration. The 
Mikro-dismembrator ball-mill (without the ball) (available from B. Braun Biotech 
International, Schwarzenberger Weg 73-79, D-34212 Melsimgen, Germany; 
www.bbraunbiotech.com) comprises a base with an upwardly-projecting and sidewardly- 
vibratable arm to which is attached the Teflon TM pot The vibration of the arm achieves 
35 blending. 

Other blends: 10% w/w compound/salt (50 mg) + 90% w/w lactose (450 mg, 
inhalation-grade lactose containing 10% fines). 

Serial dilution of the 1% w/w blend can achieve e.g. 0.1% and 0.3% w/w blends. 
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Optionally, in particular for dry powder inhalable compositions, a pharmaceutical 
composition for inhaled administration can be incorporated into a plurality of sealed dose 
containers (e.g. containing the dry powder composition) mounted longitudinally in a strip 
or ribbon inside a suitable inhalation device. The container is mpturable or peel-openable 
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on demand and the dose, e.g. of the dry powder conaposition, can be administered by 
inhalation via the device such as the DISKUS device, marketed by GlaxoSmithKline. 
The DISKUS ™ inhalation device is usually substantially as described in GB 2,242,134 
A. In such device at least one container for the pharmaceutical composition in powder 
5 form (the at least one container preferably being a plurality of sealed dose containers 
mounted longitudinally in a strip or ribbon) is defined between two members peelably 
secured to one another; the device comprises: means defining an opening station for the 
said at least one container; means for peeling the members apart at the opening station to 
open the container; and an outlet, conomunicating with the opened container, through 
10 which a user can inhale the pharmaceutical composition in powder form from the opened 
container. 

In the pharmaceutical composition, a or each dosage unit for oral or parenteral 
administration preferably contains firom 0.01 to 3000 mg, more preferably 0.5 to 1000 

IS mg, of a compound of the formula (I) or a pharmaceutically acceptable salt thereof, 
calculated as the free base. A or each dosage unit for nasal or inhaled administration 
preferably contains from 0.001 to 50 mg, more preferably 0.01 to 5 mg, of a compound of 
the formula (I) or a pharmaceutically acceptable salt thereof, calculated as the free base. 
A pharmaceutically acceptable compound or salt of the invention is preferably 

20 administered to a mammal (e.g. human) in a daily oral or parenteral dose of 0.001 mg to 
50 mg per kg body weight per day (mg^g/day), for example 0.01 to 20 mg/kg/day or 
0.03 to 10 mg/kg/day or 0.1 to 2 mg/kg/day, of the compound of the formula 00 or a 
pharmaceutically acceptable salt thereof, calculated as the free base. 

A pharmaceutically acceptable compound or salt of the invention is preferably 

25 administered to a mammal (e.g. hxmaan) in a daily nasal or inhaled dose of: 0.0001 to 5 
mg/kg/day, e.g. 0.001 to 1 mg/kg/day or 0.005 to 0.3 mg/kg/day, of the compound of the 
fomiula 0^) or a phamiaceutically acceptable salt thereof, calculated as the free base. 

The pharmaceutically acceptable compounds or salts of the invention is preferably 
administered in a daily dose (for an adult patient) of, for example, an oral or parenteral 

30 dose of 0.01 mg to 3000 mg per day or 0.5 to 1000 mg per day e.g. 2 to 500 mg per day, 
or a nasal or inhaled dose of 0.001 to 300 mg per day or 0.001 to 50 mg per day or 0.01 to 
30 mg per day or 0.01 to 5 mg per day, of the compound of the formula (I) or a 
phamiaceutically acceptable salt thereof, calculated as the free base. 

35 

Combinations 

Hie compounds, salts and/or pharmaceutical compositions according to the invention 
may also be used in combination with another therapeutically active agent, for example, a 
40 P2 adrenoreceptor agonist, an anti-histamine, an anti-allergic or an anti-inflammatory 
agent. 
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The invention thus provides, in a further aspect, a combination comprising a compound 
of formula (I) or a pharmaceutically acceptable salt thereof together with another 
therapeutically active agent, for example, a p^-^Ldrenoieceptor agonist, an anti-histamine, 

an anti-allergic, an anti-inflammatory agent or an antiinfective agent. 

5 

Examples of P2"adrenoreceptor agonists include salmeterol (eg as racemate or a single 
enantiomer such as the R-enantiomer), salbutamol, formoterol, salmefamol, fenoterol or 
terbutaline and salts thereof, for example the xinafoate salt of salmeterol, the sulphate 
salt or free base of salbutamol or the fumarate salt of formoterol. Long-acting P^- 

10 adrenoreceptor agonists are preferred, especially those having a therapeutic effect over a 
24 hour period such as salmeterol or formoterol. 

Preferred long acting ^^"^drenoreceptor agonists include those described in WO 
02/066422A, WO 03/024439, WO 02/070490 and WO 02/076933. 



15 



Especially preferred long-acting ^^-adrenoxcc&ptOT agonists include compounds of 
formula(XX) (described in WO 02/066422): 



HOCH2 





(j)HCH2NHCR^"V^(CH2)„x— O— (CHg)^— ^\ ^ (XX) 
OH 

or a salt or solvate thereof, wherein in formula (XX): 
20 m^ is an integer of from 2 to 8; 
n^ is an integer of from 3 to 11, 
with the proviso that m^ + n^ is 5 to 19, 

R"^ is -XSOaNR^^R^^ wherein X is -(CH2)pX- or Cz^ alkenylene; 

R^^^ andR^^^ are independently selected from hydrogen, Ci-ealkyI, C3-7cycloalkyl, 

25 C(0)NR^^^R^^^, phenyl, and phenyl (Ci^alkyl)-, 

or R^^^ and R^*^^, together with the nitrogen to which they are bonded, form a 5-, 6-, or 7- 
membered nitrogen containing ring, and R^^^ and R^^^ are each optionally substituted by 
one or two groups selected from halo, Ci-6alkyl, Ci^haloalkyl, Ci^alkoxy, hydroxy- 
substituted Ci^alkoxy, -C02R^^, -SOzNR^^R^^^ -CONR^^^R^^^ -NR^^C(0)R^^^ or 

30 a 5-, 6- or 7-membered heterocylic ring; 

R^^^ and R^^^ are independently selected from hydrogen, Ci-aalkyl, 
C3.6cycloalkyl, phenyl, and phenyl (Ciutalkyl)-; and 
pX is an integer of from 0 to 6, preferably from 0 to 4; 

R*^ and R^^^ are independently selected from hydrogen, Ci-ealkyl, Cuealkoxy, halo, 
35 phenyl, and Ci.6haloalkyl; and 

R^"^^ and R^^^ are independently selected from hydrogen and Ci-4alkyl with the proviso 
that the total number of carbon atoms in R^"^^ and R^^^ is not more than 4. 
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Preferred p^-adrenoreceptor agonists disclosed in WO 02/066422 include: 
3-(4.{ [6-({ (2R)-2-hydroxy-2-[4-hydroxy-3-(hydroxymethyl)- 
phenyl]ethyl}amino)hexyl]oxy}butyl)benzenesulfonamideaiid 

3- (3-{[7-({(2R)-2-hydroxy-2-[4-hydioxy-3-hydioxymethyl)phenyl]ethyl}- 
ainino)heptyl]oxy}propyl)benzenesulfonaimde. 

A preferred P^-adrenoreceptor agonist disclosed in WO 03/024439 is: 

4- {(ll?)-2-[(6-{2-[(2,6-dichlorobenzyl)oxy]ethoxy}hexyl)anuno]-l-hydroxyethyl}-2- 
(hydroxymethyl)phenol. 

Examples of anti-histamines include methapyrilaie or loratadine. 

The invention also provides, in a further aspect, a combination comprising a compound of 
formula (I) or a pharmaceutically acceptable salt thereof together with an anticholinergic 
compound, e.g. a muscarinic QO) receptor antagonist in particular an Mi, M2, M1/M2, or 
M3 receptor antagonist. Fot combinations of anticholiner^c compounds / muscarinic 
(M) receptor antagonist with PDE4 inhiWtors, see for example WO 03/011274 A2 and 
WO 02/069945 A2 / US 2002/0193393 Al and US 2002/052312 Al, and some or all of 
these publications give examples of anticholinorgic compounds / muscarinic (M) 
recqptor antagonists which may be used with the compounds of formula (I) or salts. 

Other suitable combinations include, for example, other anti-inflairanatory agents eg. 
NSAIDs (eg. leukotriene antagonists, iNOS inhibitors, tryptase and elastase inhibitors, 
beta-2 integrin antagonists and adenosine 2a agonists)) or antiinfective agents (eg. 
antibiotics, antivirals). 

The combinations referred to above may conveniently be presented for use in the form of 
a pharmaceutical composition and thus a pharmaceutical composition comprising a 
combination as defined above toother with one or more pharmaceutically acceptable 
carriers and/or excipients represent a further aspect of the invention. 

The individual compounds of such combinations may be administered either sequentially 
• or simultaneously in separate or combined pharmaceutical composition. 



10 



P33108P3 ^_ 

-61- 

BIOLOGICAL TEST METHODS 

PDE 3, PDE 4B, PDE 4D, PDE 5, PDE 6 Piimaiy assay methods 

The activity of the compounds can be measuied in the assay methods shown below. 
Preferred compounds of the invention are selective PDE4 inhibitors, i.e. they inhibit 
PDE4 (e.g. PDE4B and/or PDE4D, preferably PDE4B) more strongly than they inhibit 
PDE3 and/or more strongly than they inhibit PDE5 and/or more strongly than they inhitrit 
PDE6. 

PDE enzyme sources and literature references 



Human recombinant PDE4B, in particular the 2B splice variant diereof (HSPDE4B2B), is 
disclosed in WO 94/20079 and also M.M. McLaughlin et al., "A low Km, roUpram- 

15 sensitive, cAMP-specific phosphodiesterase firom human brain: cloning and expression of 
cDNA, biochemical characterisation of recombinant protein, and tissue distribution of 
mRNA", /. Biol. Chem., 1993, 268, 6470-6476. Human recombinant PDE4B was 
expressed in the PDE-deficient yeast Sacckaromyces cerevisiae strain GL62. 100,000 x g 
supernatant fractions of yeast cell lysates ware used for PDE4B assays and inhibitor 

20 studies. 

Human recombinant PDE4D (HSPDB4D3A) is disclosed in P. A. Baecker et al., 
"Isolation of a cDNA encoding a human rolipram-sensitive cyclic AMP phoshodiesterase 
(PDE IVd)", Gene, 1994, 138, 253-256. 

25 

Human recombinant PDE5 is disclosed in K. Loughney et al., "Isolation and 
characterisation of cDNAs encoding PDE5A, a human cGMP-binding, cGMP-specific 
3',5'-cyclic nucleotide phosphodiesterase". Gene, 1998, 216, 139-147. 

30 PDE3 was purified from bovine aorta as described by H. Coste and P. Grondin, 

"Characterisation of a novel potent and specific inhibitor of type V phosphodiesterase", 
Biochem. Pharmacol., 1995, 50, 1577-1585. 

PDE6 was purified from bovine retina as described by: P. Catty and P. Deterre, 
35 "Activation and solubilization of the retinal cGMP-specific phosphodiesterase by limited 
proteolysis", Eur. J. Biochem., 1991, 199, 263-269; A. Tar et al. "Purification of bovine 
retinal cGMP phosphodiesterase". Methods in Emymology, 1994, 238, 3-12; and/or D. 
Srivastava et al. "Effects of magnesium on cyclic GMP hydrolysis by the bovine retinal 
rod cyclic GMP phosphodiesterase", Biochem. J., 1995, 308, 653-658. 

40 
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Inhibition of PDE 3, PDE 4B, PDE 4D, PDE 5 or PDE 6 actMty 

The ability of compounds to inhibit catalytic activity at PDE4B or 4D (human 
recombinant), PDE3 (from bovine aorta), PDES (human recombinant) or PDE6 (from 

5 bovine retina) was determined by Scintillation Proximity Assay (SPA) in 96-well format. 
Test compounds were preincubated at ambient temperature (room temperature) in Wallac 
Isoplates (code 1450-514) with PDE enzyme in 50mM Tris-HCl buffer pH 7.5 , 8.3mM 
MgCl2, 1.7mM EGTA, 0.05% (w/v) bovine serum albumin for 10-30 minutes (usually 30 
minutes). The enzyme concentration was adjusted so that no more than 20% hydrolysis 

10 of the substrate defined below occurred in control wells without compound, during the 
incubation. For thePDE3, PDE4B andPDB4D assays, [5%8-^H] Adenosine 3',5'-cyclic 
phosphate ( Amersham Pharmacia Biotech , code TRK.559) was added to give 0.05uCi 
per well and lOnM final concentration. For the PDE5 and PDE6 assays, [8- 
^H]Guanosine 3',5'-cyclic phosphate ( Amersham Pharmacia Biotech , code TRK.392) 

15 was added to give O.OSuCi per well and - 36nM final concentration. Plates were mixed 
on an orbital shaker for 5 minutes and incubated at ambient temperature for 1 hour. 
Phosphodiesterase SPA beads (Amersham Pharmacia Biotech, code RPNQ 0150) were 
added (--Img per well) to terminate the assay. Plates were sealed and shaken and allowed 
to stand at ambient temperature for 35 minutes to Ihour (preferably 35 nainutes) to allow 

20 the beads to setfle. Bound radioactive product was measured using a WALLAC TRILUX 
1450 Microbeta scintillation counter. For inhibition curves, 10 concentrations (1.5nM - 
30uM) of each compound were assayed. Curves were analysed using ActivityBase and 
XLfit (ID Business Solutions Limited ) Results were expressed as pICso values. 

25 Biological Data obtained for some of the Examples CPDE4B inhibitory activity, either as 
one reading or as an average of ca. 2-6 readings) are as follows, based on current 
measurements only. Absolute accuracy is not possible, and the readings given are 
accurate only up to about ± 0.5 of a log unit, depending on the number of readings made 
and averaged: 

30 



Example number 


PDE4B pICso 


. 2 


8.0 


3 


7.8 


6 


6.6 


11 


7.4 


21 


8.5 


22 


7.9 


32 


7.7 


40 


8.3 


63 


6.9 


1,36, 39,41,42,43, 44,47, 


7.0 to 7.9 


48, 63, 83, 109, 178, 187 and 




600 
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100, 155, 165, 167, 201, 

9#^n OAl 0« o/T^ 

zou, zoi, zoo, zoD, zoo, 

9f\7 971 AQ"^ ilO/f /inc 
^O/, ^/l, ^y4, 4y5, 

498, 518, 518A, 551, 575 

581, 584. 619, 622. 624-626, 

628, 630, 636, 638. 643-645 

and 653 


8.2 to 9.6 


196 


7.9 


198 


8.5 



The Examples, excluding reference examples 19-20, have PDB4B inhibitoiy activities in 
the range of pICso = about 5.5 (± about 0.5) to about 9.6 (± about 0.5). Most (about 95% 
or more) of the Examples, excluding reference examples 19-20, have PDE4B inhibitory 
activities in the range of about 6 (± about 0.5) to about 9.6 (± about 0.5). 

The Examples wherem r3 = cyclohexyl (NHR3 = sub-formula (c)), tetrahydro-2H-pyran- 
4-yl (NHR3 = group (h)). 4-oxocyclohexyl (NHR3 = sub-foimula (o)). or certain other 
tj^es of substituted cyclohexyl or certain heterocycles, usuaUy or often (especiaUy with 
Rl = ethyl) have a higher level of selectivity for PDE4B over PDE5, as measured in the 
above enzyme inhibition assays, compared to the selectivities of comparable Examples 
wherein r3 = cyclopropyl (NHR3 = sub-formula (b)). For example, based on current 
measurements only, and subject to cumulative assay inaccuracies: 

- Examples 21, 40, 90. 198 and 201 (wherein NHR3 = sub-foimula (h). (c). 0). (n) and 
(o) respectively, r1 = ethyl) have selectivities for PDE4B over PDE5 in the range of 
about 3 to 20 or more times greater than the selectivity achieved for the equivalent 
Example 39 wherein r3 = cyclopropyl (NHR3 = sub-foimula (b)); 

- Examples 43 and 44 (wherein NHR3 = sub-formula (c) and (h) respectively) have 
selectivities for PDE4B over PDE5 in the range of about 4 to 8 or more times greater than 
the selectivity achieved for the equivalent r3 = cyclopropyl Example 42; 

- Examples 22 and 48 (wherein NHR3 = sub-formula (h) and (c) respectively) have 
selectivities for PDE4B over PDE5 in the range of about 2.5 to 10 or more times greater 
than tire selectivity achieved for the equivalent r3 = cyclopropyl Example 47; and 

- Examples 2 and 3 (wherein NHR3 = sub-formula (c) and (h) respectively) have 
selectivities for PDE4B over PDE5 in the range of about 2 to 5 or more times greater than 
tiie selectivity achieved for tiie equivalent r3 = cyclopropyl Example 1. 

Emesis: Some known PDE4 inhibitors can cause emesis and/or nausea to greater or 
lesser extents (e.g. see Z. Huang et al., Current Opinion in Chemical Biology, 2001, 5: 
432-438, see especially pages 433-434 and refs cited tiierein). Therefore, it would be 
preferable, but not essential, if a PDE4 inhibitoiy compound or salt of the invention were 
to cause only limited or manageable emetic side-effects. Emetic side-effects can for 
example be measured by the emetogenic potential of the compound or salt when 
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administCTed to ferrets; for example one can measure the time to onset, extent, frequency 
and/or duration of vomiting, retching and/or writhing in ferrets after oral or parenteral 
administration of the compound or salt. See for example A. Robichaud et al., "Emesis 
induced by inhibitors of [PDE IV] in the ferret". Neuropharmacology, 1999, 38, 289-297, 
5 eiratum Neuropharmacology, 2001, 40, 465-465. However, more preferably, emetic 

side-effects and therapeutic index in rats can be conveniently measured by monitoring the 
pica feeding behaviour of rats after administration of the compound or salt of the 
invention (see In Vivo Assay 2 below). 

10 Other side effects: Some known PDE4 inhibitors can cause other side effects such as 
headache and other central nervous sytem (CNS-) mediated side effects; and/or 
gastrointestinal (GI) tract disturbances. Therefore, it would be preferable but not 
essential if a particular PDE4 inhibitory compound or salt of the invention wctc to cause 
only limited or manageable side-effects in one or more of these side-effect categories. 

15 

In Vivo Biological Assays 

The in vitro enzymatic PDE4B inhibition assay described above should be regarded as 
being the primary test of biological activity. However, additional in vivo biological tests, 
20 which are optional and which are not an essential measure of efficacy or side-effects, are 
described below. 

In Vivo Assay 1. LPS-induced pulmonary neutrophilia in mts: esffect oforaUy 
administered PDE4 inhibUors 

25 

Pulmonary neutrophil influx has been shown to be a signifiicant component to the 
family of pulmonary diseases like chronic obstructive pulmonary disease (COPD) which 
can involve chronic bronchitis and/or emphysema (G.F. Filley, Chest. 2000; 117(5); 
251s-260s). The purpose of this neutrophilia model is to study the potentially anti- 
30 inflammatory effects in vivo of orally administered PDE4 inhibitors on neutrophilia 

induced by inhalation of aerosolized lipopolysaccharide (LPS), modelhng the neutrophil 
inflammatory component(s) of COPD. See the literature section below for scientific 
background. 

Male Lewis rats (Charles River, Raleigh, NC, USA) weighing approxunately 300 
35 400 grams are pretreated with either (a) test compound suspended in 0.5% 

methylcellulose (obtainable firom Sigma-Aldrich, St Louis, MO, USA) in water or (b) 
vehicle only, delivered orally in a dose volume of 10 ml/kg. Generally, dose response 
curves are generated using the following doses of PDE4 inhibitors: 10.0, 2.0, 0.4, 0.08 
and 0.016 mg/kg. Thirty minutes following pretreatment, the rats are exposed to 
40 aerosolized LPS (Serotype E. Coll 026:B6 prepared by trichloroacetic acid extraction, 
obtainable from Sigma-Aldrich, St Louis, MO, USA), generated from a nebulizer 
containing a 100 ng^ml LPS solution. Rats are exposed to the LPS aerosol at a rate of 4 
L/min for 20 minutes. LPS exposure is carried out in a closed chamber with internal 
dimensions of 45 cm length x 24 cm width x 20 cm height. The nebulizer and exposure 
45 chamber are contained in a certified fume hood. At 4 hours-post LPS exposure tiie rats 
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are euthanized by overdose with pentobarbital at 90 mg/kg, administered 
intrapeiitoneally. Bronchoalveolar lavage 03 AL) is preformed through a 14 gauge blunt 
needle into the exposed trachea. Five, 5 ml washes are performed to collect a total of 25 
ml of BAL fluid. Total cell counts and leukocyte differentials are performed on BAL 
5 fluid in order to calculate neutrophil influx into the lung. Percent neutrophil inhibition at 
each dose (cf. vehicle) is calculated and a variable slope, sigmoidal dose-response curve 
is generated, usually using Prism Graph-Pad. The dose-response curve is used to 
calculate an ED50 value (in mg per kg of body weight) for inhibition by the PDE4 
inhibitor of the LPS-induced neutrophilia. 

10 Results: Based on current measurements, the compounds of Examples 22, 83 and 

155, administered orally in the above procedure, exhibited neutrophilia-inhibition ED50 
values in the range of about 0.5 mg/kg to about 2 mg/kg. 

Alternative method and results: In an alternative embodiment of the procedure, 
single oral doses of 10 mg/kg or 1.0 mg/kg of the PDE4 inhibitor (or vehicle) is 

15 administered to the rats, and percent neutrophil inhibition is calculated and reported for 
that specific dose. In this embodiment, based on current measurements, the compounds 
of Examples 21, 100, 109, 167, 172 and 600, administered orally in the above procedure 
at a single dose of 1.0 mg/kg, exhibited percent neutrophilia-inhibition in the range of 
about 19% to about 69% (or in the range of about 32% to about 69% for Examples 21, 

20 100, 109^167 and 600). 
Literature: 

Filley G.F. Comparison of the stractural and inflanmiatory features of COPD and 
asthma. Chest. 2000; 117(5) 25 ls-260s. 

Howell RE, Jenkins LP, Fielding LE, and Grimes D. Inhibition of antigen- 
25 induced pulmonary eosinophilia and neutrophilia by selective inhibitors of 

phosphodiesterase types 3 and 4 in brown Norway rats. Pulmonary Pharmacology. 
1995; 8: 83-89, 

Spond J, Chapman R, Fine J, Jones H, Kreutner W, Kung TT, Minnicozzi M. 
Comparison of PDE 4 inhibitors, Rolipram and SB 207499 (Ariflo™), in a rat model of 
30 pulmonary neutrophilia. Pulmonary Pharmacology and Therapeutics. 2001; 14: 157- 
164. 

Underwood DC, Osbom RR, Bochnowicz S, Webb EF, Rieman DJ, Lee JC, 
Romanic AM, Adams JL, Hay DWP, and Griswold DE. SB 239063, a p38 MAPK 
inhibitor, reduces neutrophilia, inflanmiatory cytokines, MMP-9, and fibrosis in limg. 
35 Am J Physiol Lung Cell Mol Physiol 2000; 279: L895-L902. 



In Vivo Assay 2. Rat Pica Model ofemesis 



Backgrotmd: Selective PDE4 inhibitors have been shown to inhibit inflamnriation 
40 in various in vitro and in vivo models by increasing intracellular levels of cAMP of many 
inmiune cells (e.g. lymphocytes, monocytes). However, a side effect of some PDE4 
inhibitors in many species is emesis. Because many rat models of inflanunation are well 
characterized, they have been used in procedures (see e.g. In Vivo Assay 1 above) to 
show beneficial anti-inflanmiatory effects of PDE 4 inhibitors. However rats have no 
45 emetic response (they have no vomit reflex), so that the relationship between beneficial 
anti-inflammatory effects of PDE 4 inhibitors and emesis is difficult to study directly in 
rats. 

However, in 1991, Takeda et al (see Literature section below) demonstrated that 
the pica feeding response is analogous to emesis in rats. Pica feeding is a behavioural 
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response to illness in rats wherein rats eat non-nutritive substances such as earth or in 
particular clay (e.g. kaolin) which may help to absorb toxins. Pica feeding can be 
induced by motion and chemicals (especially chemicals which are emetic in himians), and 
can be inhibited pharmacologically with drags that inhibit emesis in humans. The Rat 
5 Pica Model, In Vivo Assay 2, can determine the level of pica response of rats to PDE 4 
inhibition at pharmacologically relevant doses in parallel to in vivo anti-inflarmnatory 
Assays in (a separate set of) rats (e.g. In Vivo Assay 1 above). Anti-inflanmiatory and 
pica assays in the same species together can provide data on the "therapeutic index" (IT) 
in the rat of the compounds/salts of the invention. The Rat TI can for example be 

10 calculated as the ratio of a) the potentially-emetic Pica Response EDSO dose froni Assay 
2 to b) the rat anti-inflammatory EDSO dose (e.g. measured by rat neutrophilia-inhibition 
in eg In Vivo Assay 1), with larger TI ratios possibly indicating lower emesis at many 
anti-inflammatory doses. This might allow a choice of a non-emetic or minimal-emetic 
pharmaceutical dose of the compounds or salts of the invention which has an 

15 anti-inflammatory effect. It is recognised however that achieving a low-emetic PDE4 
inhibitory compound is not essential. 

Procedure: On the first day of the experiment, the rats are housed individually 
in cages without bedding or "enrichment". The rats are kept off of the cage floor by a 
wire screen. Pre-weighed food cups containing standard rat chow and clay pellets are 

20 placed in the cage. The clay pellets, obtainable from Languna Clay Co, City of Industry, 
CA, USA, are the same size and shape as the food pellets. The rats are acclimated to the 
clay for 72 hours, during which time the cups and food and clay debris from the cage are 
weighed daily on an electronic balance capable of measuring to the nearest 0.1 grams. By 
the end of the 72 hour acclimation period the rats generally show no interest in the clay 

25 pellets. 

At the end of 72 hours the rats are placed in clean cages and the food cups 
weighed. Rats that are still consuming clay regularly are removed from the study. 
Immediately prior to the dark cycle (the time when the animals are active and should be 
eating) the animals are split into treatment groups and dosed orally with a dose of the 

30 compound/salt of the invention (different doses for different treatment groups) or with 
vehicle alone, at a dose volume of 2 ml/kg. In this oral dosing, the compound/salt is in 
the form of a suspension in 0.5% methylcellulose (obtainable Sigma-Aldrich, St, Louis, 
MO, USA) in water. The food and clay cups and cage debris are weighed the following 
day and the total clay and food consumed that night by each individual animal is 

35 calculated. 

A dose response is calculated by first converting the data into quantal response, 
where animals are either positive or negative for the pica response. A rat is "pica 
positive" if it consumes greater than or equal to 0.3 grams of clay over the mean of is 
usually calculated using logistic regression performed by the Statistica software statistical 
40 package. A Pica Response ED50 value in mg per kg of body weight can then be 
calculated. 

Results: Using the above procedure, and according to current measurements, the 
compounds of Examples 22, 83 and 155 exhibited a Pica Response ED50 in the range of 
about 4.8 mg/kg to greater than or equal to about 40 mg/kg. It can be seen that these Pica 
45 Response ED50 doses are higjier than the neutrophilia-inhibition ED50 values for these 
three Examples (see In Vivo Assay 1 above), so that a Therapeutic Index in rats of >2, as 
measured by Assays 1+2 and according to current measurements, appears at first sight to 
have been achieved for these three Examples. 
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Literature: 

Beavo JA, Contini, M., Heaslip, RJ. Mxiltiple cyclic nucleotide 
phosphcxiiesterases. Mol Pharmacol. 1994; 46:399-405, 

Spond J, Chapman R, Fine J, Jones H, Kreutaer W, Kung TT, Miniiicozzi M. 
5 Comparison of PDE 4 inhibitors. Rolipram and SB 207499 (Ariflo'^), in a rat model of 
pulmonary neutrophilia. Pulmonary Pharmacology and Therapeudtics. 2001; 14:157- 
164. 

Takeda N, Hasegawa S, Morita M, and Matsunaga T. Pica in rats is analogous to 
emesis: an animal model in emesis research. Pharmacology, Biochemistry and Behavior. 
10 1991;45:817-821: 

Takeda N, Hasegawa S, Morita M, Horii A, Uno A, Yamatodani A and 
Matsunaga T, Neuropharmacological mechanisms of emesis. I • Effects of antiemetic 
drugs on motion- and apomorphine-induced pica in rats. Meth Find Exp Clin Pharmacol. 
1995; 17(9) 589-596. 

15 Takeda N, Hasegawa S, Morita M, Horii A, Uno A, Yamatodani A and 

Matsunaga T. Neuropharmacological mechanisms of emesis. n . Effects of antiemetic 
drugs on cisplatin-induced pica in rats. Meth Find Exp Clin Pharmacol. 1995; 17(9) 
647-652. 

20 In Vivo Assay 5. LPS induced pulmonary neutrophilia in rats: effect of 

intratracheally administered PDE4 inhibitors 

This assay is an animal model of inflammation in the lung - specifically 

neutrophilia induced by lipopolysaccharide (LPS) - and allows the study of putative 

inhibition of such neutrophilia (anti-inflammatory effect) by intratracheally (i.t.) 
25 administered PDB4 inhibitors. The PDE4 inhibitors are preferably in dry powder or wet 

suspension form. Lt. administration is one model of inhaled adn[iinistration, allowing 

topical delivery to the lung. 

Animals: Male CD (Sprague Dawley Derived) rats supplied by Charles River, 

Raleigh, NC, USA were housed in groups of 5 rats per cage, acclimatised after delivery 
30 for at least 1 days with bedding/nesting material regularly changed, fed on SDS diet Rl 

pelleted food given ad lib, and supplied with daily-changed pasteurised animal grade 

drinking water. 

Device for dry powder administration: Disposable 3-way tap between dosing 
needle and syringe. A 3-way sterile tap (Vycon Ref 876.00) was weighed, the drug blend 

35 or inhalation grade lactose (vehicle control) was then added to the tap, the tap closed to 
prevent loss of dmg, and the tap was re-weighed to determine the weight of dmg in the 
tap. After dosing, the tap was weighed again to determine the weight of drug that had left 
the tap. The needle, a Sigma Z21934-7 syringe needle 19-gauge 152 mm (6 inches) long 
with luer hub, was cut by engineering to approximately 132 nmi (5.2 inches), a blunt end 

40 was made to prevent them damaging the rat's trachea, and the needle weighed prior to and 
after drug delivery to confirm that no drug was retained in the needles after dosing. 

Device for wet suspension administration: This is the similar to the above but a 
blunt dosing needle, whose forward end was slightly angled to the needle axis, was used, 
with a flexible plastic portex canula inserted into the needle. 
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Drugs and Materials: Lipopolysaccharide (LPS) (Serotype:0127:B8) (L3129 Lot 
61K4075) was dissolved in phosphate-buffered saline (PBS). PDE4 inhibitors are used in 
size-reduced (e.g. micronised) form, for example according to the Micronisation Example 
given above. For dry powder administration of the drug, the Dry Powder Formulation 
5 Example given above, comprising dmg and inhalation-grade lactose, can be used. The 
inhalation-grade lactose usually used (Lot E98L4675 Batch 845120) has 10% fines (10% 
of material under 15um particle size measured by Malvem particle size). 
Wet suspensions of the drug can be prepared by adding the required volume of vehicle to 
the drug; the vehicle used being a mixture of saline/tween (0.2% tween 80). The wet 

10 suspension was sonicated for 10 minutes prior to use. 

Preparation, and dosing with PDE 4 inhibitor: Rats were anaesthetised by 
placing the animals in a sealed Perspex chamber and exposing them to a gaseous mixture 
of isoflourane (4.5 %), nitrous oxide (3 litres.minute*^) and oxygen (1 litre.minute'^). 
Once anaesthetised, the animals were placed onto a stainless steel i.t. dosing support 

15 table. They were positioned on their back at approximately a 35^ angle. A light was 
angled against the outside of the throat to highlight the trachea. The mouth was opened 
and the opening of the upper airway visualised. The procedure varies for wet suspension 
and dry powder administration of PDE4 inhibitors as follows: 

Dosing with a Wet suspension: A portex cannula was introduced via a blunt metal 

20 dosing needle that had been carefully inserted into the rat trachea. The animals were 
intratracheally dosed with vehicle or PDE4 inhibitor via the dosing needle with a new 
internal canula used for each different drag group. The formulation was slowly (10 
seconds) dosed into the trachea using a syringe attached to the dosing needle. 

Dosing with a Dry Powder: The three-way tap device and needle were inserted 

25 into the rat trachea up to a pre-determined point established to be located approximately 
1 cm above the primary bifurcation. Another operator holds the needle at the specified 
position whilst 2x 4ml of air is delivered through the three-way tap by depressing the 
syringes (ideally coinciding with the animal inspiring), aiming to expel the entire drag 
quantity from the tap. After dosing, the needle and tap are removed from the airway and 

30 the tap closed off to prevent any retained drag leaving the tap. 

After dosing with either wet suspension or dry powder, the animals are then removed 
from the table and observed constantly vmtil they have recovered from the effects of 
anaesthesia. The animals are retumed to the holding cages and given free access to food 
and water; they are observed and any unusual behavioural changes noted. 

35 Exposure to LPS: About 2 hours after i.t. dosing with vehicle control or the PDE4 

inhibitor, the rats were placed into sealed Perspex containers and exposed to an aerosol of 
LPS (nebuliser concentration 150 fig.ml'^) for 15 minutes. Aerosols of LPS were 
generated by a nebuliser (DeVilbiss, USA) and this was directed into the Perspex 
exposure chamber. Following the 15-minute LPS-exposure period, the animals were 

40 retumed to the holding cages and allowed ficee access to both food and water. 

pCn an alternative embodiment, the rats can exposed to LPS less than 2 hours after 
i.t dosing. In another altemative embodiment, the rats can exposed to LPS more than 2 
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hours (e.g. ca. 4 or ca. 6 hours) after i.t. dosing by vehicle or PDE4 inhibitor, to test 
whether or not the PDE4 inhibitor has a long duration of action (which is not essential).] 

Bronchoalveolar lavage: 4 hours after LPS exposure the aninoials were killed by 
overdose of sodium pentobarbitone (i.p.). The trachea was cannulated with polypropylene 
5 tubing and the lungs lavaged (washed out) with 3 x 5 mis of heparinised (25 units.ml"^) 
phosphate buffered saline (PBS). 

Neutrophil cell counts: The Bronchoalveolar lavage (BAL) samples were 
centrifuged at 1300 rpm for 7 minutes. The supematant was removed and the resulting 
cell pellet resuspended in 1 ml PBS. A cell slide of the resuspension fluid was prepared 
10 by placing lOOjU of resuspended BAL fluid into cytospin holders and then spun at 5000 
rpm for 5 minutes. The slides were allowed to air dry and then stained with Leishmans 
stain (20 minutes) to allow differential cell counting. The total cells were also counted 
from the resuspension. From these two counts, the total numbers of neutrophils in the 
BAL were determined. For a measure of PDE4-inhibitor-induced inhibition of 
15 neutrophilia, a comparison of the neutrophil count in rats treated with vehicle and rats 
treated with PDE4 inhibitors is conducted. 

By varying the dose of the PDE4 inhibitor used in the dosing step (e.g. 0.2 or 0.1 
mg of PDE4 inhibitor per kg of body weight, down to e.g. 0.01 mg/kg), a. dose-response 
curve can be generated. 

20 

AU publications, including but not limited to patents and patent applications, cited in this 
specification are herein incorporated by reference as if each individual publication w^ 
specifically and individually indicated to be incorporated by reference herein as though 
25 fully set forth. 
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EXAMPLES 

The various aspects of the invention will now be described by reference to the following 
examples. These examples are merely illustrative and are not to be construed as a 
S limitation of the scope of the present invention. Li this section, "Litermediates" represent 
syntheses of intermediate compoimds intended for use in the synthesis of the "Examples". 



10 



15 



20 



25 



30 



Abbreviations used herein: 

DCM dichloromethane 

EtOAc ethyl acetate 

EtaO diethyl ether 

DMF dimethyl formamide 

MeOH methanol 

HPLC high pressure liquid chromatography 

SPE solid phase extraction 

NMR nuclear magnetic resonance (in which: s = singlet, d = doublet, t = triplet, 

q = quartet, dd = doublet of doublets, m = multiplet, H = no. of protons) 

LCMS liquid chromatography/mass spectroscopy 

TIX; thin layer chromatography 

BEMP 2-t-butylinMno-2-diethylamino-l,3-dimethylperhydro-l,3,2- 
diazaphosphazine 

EDC l-(3-Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 

HATU 0-(7-Azabenzotriazol-l-yl)"N,N,N'J^-tetramethyluronium 
hexafluorophosphate 

HBTU 0-(Benzotriazol-l-yl)-NJ^JN' J^'-tetramethyluronium hexafluorophosphate 

HOBT hydroxybenzotriazole 

h hours 

DIPEA diisopropylethyl amine (iPr2NEt) 

Tret retention time 

THF Tetrahydrofuran 



Lawesson's reagent 
35 Room temperature 



2,4-bis(4-methoxyphenyl)-l,3-dithia-2,4-diphosphetane-2,4- 
disulphide 

this is usually in the range of about 20 to about 25 



Machine Methods used herein: 



LCMS (liquid chromatography/mass spectroscopy) 
40 Waters ZQ mass spectrometer operating in positive ion electrospray mode, mass range 
100-1000 amu. 

UV wavelength : 215-330nM 

Column : 3.3cm x 4.6nmi ID, 3|im ABZ+PLUS 
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How Rate : 3ml/min 
Injection Volume : 5fil 

Solvent A : 95% acetonitrile + 0.05% formic acid 

Solvent B : 0.1% fomdc acid + lOmMolar ammonium acetate 

Gradient : 0% A/0.7min, 0-100% A/3.5min, 100% A/l,lmin, 100-0% A/0.2min 

Mass directed autoprep HPLC 

The prep column Used was a Supelcosil ABZplus (10cm x 2,12cm) 
(usually 10cm x 2.12cm x 5 |xm). 
UV wavelength : 200-320nM 
Flow : 20ml/min 

Injection Volume: 1ml; or more preferably 0.5 nal 
Solvent A : 0.1% formic acid 

Solvent B : 95% acetonitrile + 5%. formic acid; or more usually 99.95% acetonitrile + 
0.05% formic acid 

Gradient : 100% A/lmin, 100-80% A/9min, 80-1% A/3.5min, 1% A/1.4min, 1- 
100%A/0.1min 

Intermediates and Examples 

All reagents not detailed in the text below are conmiercially available from established 
suppliers such as Sigma-Aldrich. The addresses of the suppliers for some of the starting 
materials mentioned in the Intermediates and Examples below are as follows: 

- ABCR GmbH & CO. KG, P.O. Box 21 01 35, 76151 Karlsruhe, Germany 

- Aceto Color Intermediates (catalogue name), Aceto Corporation, One Hollow Lane, Lake 
Success, NY, 11042-1215, USA 

- Acres Qrganics, A Division of Fisher Scientific Con^any, 500 American Road, Morris Plains, 
NJ 07950, USA 

- Apin Chemicals Ltd., 82 C Milton Park, Abingdon, Oxon OX14 4RY, United Kingdom 

- Apollo Scientific Ltd., Unit lA, Bingswood Industrial Estate, Whaley Bridge, 
Derbyshire SK23 7LY, United Kingdom 

- Aldrich (catalogue name), Sigma-Aldrich Company Ltd., Dorset, United Kingdom, telephone: 
444 1202 733114; Fax: 444 1202 715460; ukcustsv@eumotes.sial.com; or 

. Aldrich (catalogue name), Sigma-Aldrich Corp., P.O. Box 14508, St Louis, MO 63178-9916, 
USA; telephone: 314-771-5765; fax: 314-771-5757; custse^v@sial.co^^ or 

- Aldrich (catalogue name), Sigma-Aldrich Chemie Ginbh, Munich, Germany; telephone: 449 89 
6513 0; Fax: 449 89 6513 1169; deorders@eumotes.sial.com. 

- Alfa Aesar, A Johnson Matthey Company, 30 Bond Street, Ward HfiU, MA 01835-8099, USA 

- Array Biopharma Inc., 1885 33rd Street, Boulder, CO 80301, USA 

. AstaTech, Inc., 8301 Torresdale Ave., 19C, Philadelphia, PA 19136, USA 

- Austin Chemical Company, Inc., 1565 Barclay Blvd., Buffalo Grove, IL 60089. USA 

- Avocado Research, Shore Road, Port of Heysham Industrial Park, Heysham 
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Lancashire LAS 2XY, United Kingdom 

- Bayer AG, Business Group Basic and Fine Chemicals, D-51368 Leverkusen, Germany 

• Berk Univar pic. Berk House, P.O.B0X 56, Basing View, Basingstoke, Hants RG21 2E6, United 
Kingdom 

5 - Butt Park Ltd., Braysdown Works, Peasedown St John, Bath BA2 8LL, United Kingdom 

- Chemical Building Blocks (catalogue name), Ambinter, 46 quai Louis Bleriot, Paris, F-75016, 
France 

- ChemBridge Europe, 4 Clarks Hill Rise, Hampton Wood, Evesham, Worcestershire WRl 1 
6FW, United Kmgdom 

10 - ChemService Inc., RO.B0X 3108, West Chester, PA 19381, USA 

- Combi-Blocks Inc., 7949 Silverton Avenue, Suite 915, San Diego, CA 92126, USA 

- Dynamit Nobel GmbH, Germany; also available from: Saville Whittle Ltd (UK agents of 
Dynamit Nobel), Vickers Street, Manchester M40 8EF, United Kingdom 

- E. Merck, Germany; or E. Merck (Merck Ltd), Hunter Boulevard, 
15 Magna Park, Lutterworth, Leicestershire LE17 4XN, United Kingdom 

- Esprit Chemical Company, Esprit Plaza, 7680 Matoaka Road, Sarasota, EL 34243, USA 

- Exploratory Library (catalogue name), Ambinter, 46 quai Louis Blraiot, Paris, F-75016, France 

- Huka Chemie AG, Industriestrasse 25, P.O. Box 260, CH-9471 Buchs, Switzerland 

- HuorochemLtd., Wesley Street, Old Glossop, Derbyshire SK13 TRY, United Kingdom 
20 - ICN Biomedicals, Inc., 3300 Hyland Avenue, Costa Mesa, CA 92626, USA 

- Interchim Mermediates (catalogue name), Interchim, 213 Avenue Kennedy, BP 1140, 
Montlucon, Cedex, 03103, France 

- Key Organics Ltd., 3, Ifighfield Indusrial Estate, Camelford, Comwall PL32 9QZ, United 
Kingdom 

25 - Lancaster Synthesis Ltd., Newgate, White Lund, Morecambe, Lancashire LA3 3DY, United 
Kingdom 

- Manchester Organics Ltd., Unit 2, Ashville Industrial Estate. Sutton Weaver, Runcorn, 
Cheshire WA7 3PF, United Kingdom 

- Matrix Scientific, P.O. Box 25067, Columbia, SC 29224-5067, USA 

30 - Maybridge Chemical Conq>any Ltd., TreviUett, Tintagel, Comwall PL34 OHW, United 
Kingdom 

- Maybridge Reactive Intemoediates (catalogue name), Maybridge Chemical Company Ltd., 
Trevillett, Tintagel, Cornwall PL34 OHW, United Kingdom 

- MicroChemistry Building Blocks (catalogue name), MicroChemistry-RadaPharma, Shosse 
35 Entusiastov 56, Moscow, 111 123, Russia 

- Miteni S.p. A., Via Mecenate 90, Milano. 20138, Italy 

- N.D. Zelinsky Institute, Organic Chemistry, Leninsky prospect 47, 1 17913 Moscow B-334, 
Russia 

- Optimer Buildmg Block (catalogue name). Array BioPhamtut, 3200 Walnut Street, Boulder, 
40 CO 80301, USA 

- Peakdale Molecular Ltd,, Peakdale Science Park, Sheffield Road, Chapel-en-le-Frith, High Peak 
SK23 OPG, United Kingdom 

- Pfaltz & Bauer, Inc., 172 East Aurora Street, Waterbuiy, CT 06708, USA 
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- Rare Chemicals (catalogue name). Rare Chemicals GmbH, Schulstrasse 6, 24214 Gettorf, 
Germany 

- SALOR (catalogue name) (Sigma Aldrich Library of Rare Chemicals), Aldrich Chemical 
Con^)any Inc, 1001 West Saint Paul Avenue, Milwaukee, WI 53233, USA 

5 - Sigma (catalogue name), Sigma-Aldrich Corp., P.O. Box 14508, Sl Louis, MO 63178-9916, 
USA; see "Aldrich" above for other non-US addresses and other contact details 

- SIGMA-RBI, One Strathmore Road, Natick, MA 01760-1312, USA 

• Synchem OHG Heinrich-Plett-Strasse 40, Kassel, D-34132, Germany 

- Syngene Ihtemational Pvt Ltd, Hebbagodi, Hosur Road, Bangalore, India. 
10 - TCI America, 921 1 North Harborgate Street, Portland, OR 97203, USA 

- TimTec BuUding Blocks A, TunTec, toe, P O Box 8941, Newark, DE 19714-8941, USA 

- Trans World Chemicals, Inc., 14674 Southlawn Lane, Rockville, MD 20850, USA 

- Ubichem PLC, Mayflower Close, Chandlers Ford Industrial Estate, Eastleigh, Hampshire 
S053 4AR, United Kingdom 

15 - Ultrafine (UFC Ltd.), Synergy House, Guildhall Close, Manchester Science Park, Manchester 
M15 6SY, United Kmgdom 



Table of Intermediates 



Inter- 
mediate 
Number 


Name 


1 


Ethyl 4-chloro-l-ethyHH-pyrazolo[3,4-b]pyridine-5-<:arboxylate 


2 


Ethyl 4-ethoxy-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 


3 


Ethyl l-methyl-4-ethoxy-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 


4 


Ethyl l-benzyl-4-ethoxy-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 


5 


Ethyl 4-cUoro-l-phenyl-lH-pyrazolo[3,447]pyridine-S-carboxylate 


6 


l-Acetyl-4-aminopiperidme 


7 


l'Methyl-4-aminopiperidine 


8 


4-Aminotetrahydropyran 


8A 


Tetrahydro-2H-'pyran-4-amine hydrochloride = 
4-Aminotetrahydropyran hydrochloride 


9 


(R)-(+)-3-Amino tetrahydrofiuan 4-toluene sulphonate 


10 


(S)-(-)-3-Amino tetrahydrofuran 4-toluene sulphonate 


11 


Tetrahydro-2H-ihiopyran-4-aiDine 


12 


Tetrahydro-3-thiopheneamine 


13 


Tetrahydro-3-thiopheneamine 1,1-dioxide hydrochloride 


14 


Tetrahydro-2H-thiopyran-4-amine- 1 , 1 -dioxide hydrochloride 


15 


4-Chloro-l-ethyl-lH-pyi:azolo[3,4-b]pyridine-5-carboxylicacid 


16 


4-Chloro-l-ethyHH-pyrazolo[3,4-b]pyridine-5-carbonyl chloride 


17 


N-Benzyl-4-cUoro-l-^thyl-lH-pyra2olo[3,4-b]pyridine-5-carlx)xamide 
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18 


4-Cmoro-l -ethyl-N-(2-«thyIbut5^1)-lH-pyra2ol^ 


19 


4-Chloro-l-ethyl-N-(4-fluorophenyl)-lH-pyrazol^ 


20 


4-CUoro-N'-cyclopentyl-l-ethyl-lH-pyi:azolo[3,4-b]pyiidine-5K:arb 


21 


4-CUoro-l-ethyl-5Hpyn:oUdin-l-ylcaroonyl>lH-p^ 


22 


4-Cmoro-l-etnyl-N-(pynam-4-ylmetnyl)-lH-pyn^ 
carboxaxnide 


23 


4^jmoio-l-emyl-N-propyl-lJtl-pyrazoioi3»4-Djpyncm 


24 


4-Cmoro- 1 -ethyl- IH-pyrazolo L3,4-b Jpynameo -car Doxamiae 


25 


Ethyl 4-chloro-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 


26 


4-Chloro 1 -methyl- lH-pyrazolo[3,4-b]pyridine-5-carboxylic acid 


27 


4-CUoro-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carbonyl chloride 


28 


N-Beii2yl-4-cUoro-l-iiiethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxaniide 


29 


4-CUoro-l-inethyl-N-(4-fluon)phenyl)-lH-pyrazolo[3,4-b]py^ 


30 


4-ailoro-l-inethyl-N-(2-ethylbutyl>lH-pyrazolo[3,4-bjpyna^ 


31 


4-CUoro-l-methyl-lH-pyrazolo[3,4-b]pyridme-5-carboxamide 


32 


Ethyl l-ethyl-4-(tetiahydro-2H-pyran-4-ylanmio)-lH-pyrazolo[3,4-bJ^ 
carboxylate 


33 


l-Ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4-b]pyridm 
carboxylic acid 


34 


Ethyl l-ethyl-4-[(3S)-tetrahydrofunm-3-ylaiiimo]-lH-p3^ 
carboxylate 


35 


Ethyl l-ethyl-4-[(3R)-tetrahydrofuran-3-ylanmioJ-lH-pyrazoloP 
carboxylate 


36 


Ethyl l-ethyl-4-(tetrahydro-2H-thiopyran-4-ylainino)-lH-pyrazolo[3,4-b^ 
5-carboxylate 


37 


Ethyl l-ethyl-4KtetrahydrotMen-3-ylaimno>lH-pyrazolo[3,4-bte 
carboxylate 


38 


Ethyl 4-(cyclopropylaimno)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 


39 


Ethyl 4-[( 1 , 1 -dioxidotetrahydrothien-3-yl)animo]-l-ethyl-lH-pyrazolo[3,4- 
b]pyridine-5-carboxylate 


40 


Ethyl 4-[(14-dioxidotetrahydro-2H-thiopyran-4-yl)aimno]-l-ethyl-lH- 
pyrazolo[3,4-b]pyridine-5-carboxylate 


41 


l-Ethyl-4-[(3S)-tetrahydrofuran-3-ylaimno]-lH-pyra25olo[3,4-bjp 
carboxylic acid 


42 


Ethyl l-ethyl-4-[(3R)-tetrahydrofuran-3-ylaniino]-lH-pyr^ 
carooxyiic aciu 


43 


l-Ethyl-4-(tetrahydro-2H-thiopyran-4-ylainino)-lH-pyrazolo[3,4-b]pyr^ 
carboxylic acid 


44 


l-Ethyl-4-(tetrahydrotWen-3-ylamino)-lH-pyrazolo[3,4-b]py^ 
acid 


45 


4<Cyclopropylanrino>l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-caiboxyU^ 
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46 


4-I(14-Dio>udotetrahydK)thien-3-yl)ainmo]-l-ethyl-lH-pyra2olo[3,4-b^ 
carboxylic acid 


47 


4-[(l,l-Dioxidotetrahydro-2H-thiopyran-4-yl)airano]-l-ethyl-lH-pyrazolo[3 
bjpyndmeo-carboxylic acid 


48 


Ethyl 4-(cyclohexylainino)-lif-pyra2olo[3,4-6]pyridine-5-carboxylate 


49 


4<C^clohexylaimno)-lH-pyrazolo[3,4-b]pyridine-5^:arboxylic acid 


50 


l-n-Propyl-4-(tetrahydro-2H-pyran-4-ylai]m 
carboxylic acid 


51 


x^tnyl 4-cluoro- 1 -etnyi-o-metnyl- l/z-pyrazoloL j ,4-£?jpynaine-5-carboxylate 


52 


4-(Cyclohexylaimno)-l-ethyl-6-metliyl-lJ¥-pyrazolo[3,4-i^]py^ 
acid 


53 


l-Ethyl-^-methyM-Ctetrahydro-Zff-pyran-^-y^ 
S-carboxylic acid 


54 


4-Aiiiinocyclohexanone hydrochloride 



Intermediate 1 ; Ethyl 4-chloro-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate 
Prepared from commercially available 5-amino-l-ethyl pyrazole as described by G. Yu 
5 et al. in J. Med Chem., 2001, 44, 1025-1027: 




Intermediate 2 ; Ethyl 4-ethoxy-lH-pyrazolo[3,4-b]pyridme-5-carboxylate 

Can be prepared by oxidative cleavage (Se02) of 1-furanyhnethyl derivative, as 

10 described by T. M. Bare et. al In /• Med. Chem., 1989, 32, 2561-2573, (further 

referenced to Zuleski, R., Kirkland, K. R., Melgar, M. D,; Malbica, J. Drug. Metab. 
Dispos., 1985, 13, 139) 




15 
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Intermediate 3 ; Ethyl l-methyl-4-eiho3g^-lH-pyrazolo[394-b]pyridine-5-carbo:i^I^ 



5 A mixture of Intermediate 2 (0.47g) and anhydrous potassium carbonate (0.83g) 
(previously dried by heating at 100*^C) in anhydrous dimethylformamide (DMF) (4ml) 
was treated with iodomethane (0.26ml) and stirred vigorously for 3h. The mixture was 
then filtered and the filtrate concentrated in vacuo to afford a residual oil, which was 
partitioned between dichloromethane (DCM) (25ml) and water (25nQl). The layers were 

10 separated and the aqueous phase was extracted with further DCM (2x2Snal). The 
combined organic extracts were dried over anhydrous sodium sulphate and evaporated to 
an orange solid which was applied to an SPE cartridge (silica, 20g). The cartridge was 
eluted sequentially with EtOAc : petrol (1:4, 1:2 and 1:1), then chloroform : methanol 
(49:1, 19:1 and 9:1). Fractions containing desired mat^al were combined and 

15 concentrated in vacuo to afford IntOTnediate 3 (0.165g). I-CMS showed Mir= 250; Tret 
= 2.59 min. 

Intermediate 4; Ethyl l-beii27l-4-^thoxy-lH-pyrazoIo[3,4-b]py]idme-5-c£^^ 



A mixture of Intermediate 2 (0.47g) and anhydrous potassium carbonate (0.83g) 
(previously dried by heating at lOO^^C) in anhydrous DMF (4ml) was treated with benzyl 
bromide (0.72g) then stirred vigorously and heated at 55*'C for 4.5h. The mixture was 

25 allowed to cool, then filtered and the filtrate concentrated in vacuo to afford a residual oil, 
which was partitioned between DCM (25ml) and water (25ml). The layers were separated 
and the aqueous phase was extracted with further DCM (2x25ml). The combined organic 
extracts were dried over anhydrous sodium sulphate and evaporated to a yellow oily solid 
which was dissolved in DCM and applied to an SPE cartridge (silica, 20g). The cartridge 

30 was eluted with a gradient of EtOAc : petrol (1:4, 1:2 and 1:1) then chloroform : 
methanol (49:1, 19:1 and 9:1). Fractions containing desired material were combined and 
concentrated in vacuo to afford Intermediate 4 (0.33g). LCMS showed MH^= 326; Tret = 
3.24 min. 




20 
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Intermediate 5: Ethyl 4-cUoro-l-phenyl-lH-pyrazoIo[394*b]p3^dine-5-carbo37 




5 A mixture of 5-ainino-l -phenyl pyrazole (2.0g) and diethylethoxymethylene malonate 
(2.54ml) was heated under Dean Stark conditions at llO^'C for 16h. The solution was 
cooled, phosphorus oxychloride (16nil) was then added and the mixture heated under 
reflux for a further 20h. Excess phosphorus oxychloride was removed in vacuo and the 
residue partitioned between diethyl ether and water, proceeding with extreme caution on 
10 addition of water. The ethereal layer was washed with further water, then dried over 
magnesium sulphate and concentrated in vacuo to afford ethyl 4-chloro-l-phenyHH- 
pyrazolo[3,4-b]pyridine.5-carboxylate (2.09g). LCMS showed MH^= 302; Tref = 3,80 
min. 

15 Intermediate 6: 1-AcetyM-aminopiperidine 

Prepared from conmiercially available Nl-benzyl-4-aminopiperidine as described by 
Yamada et. cd. In WO 00/4201 1: 




20 

Intermediate 7; l-Methyi-4-amlnopiperidine 

Prepared from contmotercially available N-methyl-4-piperidone as described by C. M. 
Andersson et. al in WOOl/66521: 




Intermediate 8i 4-Aminotetrahydropyran 

Commercially available from Combi-Blocks Inc., 7949 Silverton Avenue, Suite 915, San 
Diego, CA 92126, USA (CAS 38041-19-9) 

H^N^O 
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Intermediate 8A; T etrahvdro-2H-pyran-4-aimne hydrochloride = 
4-Aniinotetrahydropyran hydrochloride 




Stepl : N,N'dibenzyltetrahydrO'2H'pyran-4-amine 

Dibenzylamine (34.5g) and acetic acid (6.7ml) were added to a stirred solution of 
tetrahydro-4H-pyran-4-one (16.4g, commercially available from e.g. Aldrich) in 
dichloromethane (260ml) at 0 to 5 After 2.5h at 0 ^'C to 5 ^C, sodium 
triacetoxyborohydride (38.9g) was added portionwise, and the ndxture was allowed to 
warm to room temperature. After stirring at room temperature overnight, the reaction 
mixture was washed successively with 2M-sodium hydroxide (200ml and 50ml), water (2 
X 50ml) and brine (50ml), then dried and evaporated to give a yellow oil (45g). This oil 
was stirred with methanol (50ml) at 4 ''C for 30min to give the product as a white solid 
(21.5g). LCMS showed Mir= 282; Tret = 1.98 min. 



Step 2: T€trahydrO'2H'pyran-4-amine hydrochloride 

iV^-dibenzyltetrahydro-2fl^-pyran-4-ainine (20.5g) was dissolved in ethanol (210ml) and 
hydrogenated over 10% palladium on carbon catalyst (4g) at 100 psi for 72h at room 
temperature. The reaction mixture was filtered and the filtrate was adjusted to pH 1 with 
2M-hydrogen chloride in diethyl ether. Evaporation of solvents gave a solid which was 
triturated with diethyl ether to give the product as a white solid (9.23g). Ir NMR 
(400MHz in d6-DMSO, 27^C, 5ppm) 8.24 (br. s, 3H), 3.86 (dd, 12, 4Hz, 2H), 3.31 (dt, 2, 
12Hz, 2H), 3.20 (m, IH). 1.84 (m, 2H), 1,55 (dq, 4, 12Hz, 2H). 



Intermediate 9: (R)-(+)-3-Aiiuno tetrahydrofuran 4-toluenesulphonate 

Commercially available from Huka Chemie AG, Germany (CAS 111769-27-8) 



-Oh' 



Intermediate 10: (S)-(-)-3-Ammo tetrahydrofuran 4-toluenesulphonate 

Commercially available from E. Merck, Gemiany; or from E. Merck ^erckLtd), Hunter 
Boulevard, Magna Park, Lutterworth. Leicestershire LE17 4XN, United Kingdom (CAS 
104530-80-5) 
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Intermediate 11; TetrahydrO"2H"thiopvran^4-'amine 

Prepared from commercially available tetrahydrothiopyran-4-one as described by 
Subramanian et. al., 7. Org. Chem., 1981, 46, 4376-4383, Subsequent preparation of the 
hydrochloride salt can be achieved by conventional means. 

11 




NHgOH 



6—0 

Intermediate 12; Tetrahydro-3-thiopheneamine 

Prepared in an analogous marnm to Intermediate 1 1 from comm^ially available 
tetrahydrothiophene-4-one. The oxime formation is described by Grigg et.al., 
10 Tetrahedron, 1991, 47, 4477-4494 and the oxime reduction by Unterhalt eL al.. Arch. 
Pharm., 1990, 317-318. 

,0 ,N~OH /^^^ 



UAIH4^ 



IS Intermediate 13; T etrahvdro-3-tlitopheneamine 1,1-dioxide hydrochloride 

Commercially available from Sigma Aldrich Library of Rare Chemicals (S ALOR) (CAS- 
6338-70-1). Preparation of the hydrochloride salt of the amine can be achieved by 
conventional means. 




20 

Intermediate 14; T etrahvdro-2H-thiopvran"4-amine-l,l-dioxide hydrochloride 

Prepared in an analogous manner to Intermediate 11 from commercially available 
tetrahydiothiophene-4-one. Oxidation to l,l-dioxo-tetrahydro-l?t^-thiopyran-4-one is 
described by Rule et. al., in J. Org. Chem., 1995, 60, 1665-1673, Oxime formation is 
25 described by Trace etal., in /. Org. Chem., 1957, 617, 620 and oxime reduction by 
Barkenbus et. al., /, Am. Chem. Soc, 1955, 77, 3866. Subsequent preparation of the 
hydrochloride salt of the amine can be achieved by conventional means. 



AcOOH 
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Intermediate 15; 4-CUoro-l-efhyI-lH-pyrazolo[3,4-b]pyridine-5-carbo:grlic acid 




CO^H 



A solution of Ihtermediate 1 (3.5g) in dioxane (28inl) was treated with potassium 
hydroxide (6.3g) as a solution in water (2Qml). The mixture was stined for 2h, then 
5 concentrated in vacuo, acidified to pH 3 with 2M aqueous hydrochloric acid and 
extracted with ethyl acetate* The layers were separated, the organic layer dried over 
sodium sulphate, then concentrated in vacuo to afford Intermediate 15 as a white solid 
(2.4g). LCMS showed MlT = 226; Tret = 2.62min. 

10 Intermediate 17 ; N-BeiizyM-cUoro-l-eiliyl-lH-pyrazolo[3,4-b]pyridm 
carboxamide 



Intermediate 15 (3.5g) was dried over phosphoms pentoxide for Ih, then treated with 
15 thionyl chloride (47g). The mixture was stirred and heated at 75°C for 1.3h. Excess 
thionyl chloride was removed in vacuo and the residual oil azeotroped with 
dichloromethane (DCM) to afford Intermediate 16, presumed to be the acid chloride 
derivative of Intermediate 15, as a white solid (3.3g). 

20 Intermediate 16 (0.473g) was dissolved in tetrahydrofuran (THF) (4ml) and treated with 
N,N-diisopropylethylamine (DIPEA) (0.509ml), then with benzylamine (0.209g) and the 
mixture stirred under nitrogen for 0.5h. The mixture was concentrated in vacuo, then 
partitioned between dichloromethane and water. The layers were separated and the 
oiganics concentrated in vacuo to afford Intermediate 17 (0.574g). LCMS showed MH^ 

25 =315;TREr = 2.90min. 

Similarly prepared were the following: 







NR4r5 


Amine reasent 


ion 


Tret 
(min) 


Intermediate 
18 




2-Ethyl-N- 
butylamine 


309 


3.07 


Intermediate 
19 




4-Fluoroaiiiline 


319 


3.08 


Intermediate 
20 




Cyclopentylamine 


293 


2.76 


Intermediate 
21 




Pyrrolidine 


279 


2.46 



Intermediate 22: 4-CWor^-l-etliyl-N-(pyridin-4.ylmethiyl)-lH-pyrazolo[3,4- 
b]pyridine-5-carboxaniide 




Acid chloride Intermediate 16 was synthesised from Xntermediate 15 using the method 
shown above for Intermediate 17. Intermediate 16 (0.473g) was dissolved in THF (4ml) 
and treated with diisopropylethylamine (DIPEA) (0.509ml), then with 4- 

10 (aminomethyl)pyridine (0.21 Ig) and the mixture stirred under nitrogen for 0,5h, The 
mixture was concentrated in vacuo, then partitioned between DCM and water. The layers 
were separated and the organics concentrated in vacuo, then applied to an SPE cartridge 
(silica, lOg) which was eluted with a gradient of cyclohexane : EtOAc (2:1 increasing 
stepwise up to 0:1), followed by MeOH : EtOAc (5:95, then 10:90). Fractions containing 

15 desired, material were combined and concentrated in vacuo to afford Intermediate 22 
(0.086g). LCMS showed MEt = 316; Tret = 1.84min. 

Intermediate 23; 4-Chloro-l-ethyl-N-n-propyHH-pyrazoIo[3,4-blpyridine-5- 
carboxamide 




P33108P3 



Acid chloride Intermediate 16 was synthesised from Intemiediate 15 using the method 
shovm above for Intemiediate 17. Intemiediate 16 (0.473g) was dissolved in THF (4ml) 
and treated with DIPEA (0.509ml), then with n-propyl amine (0.1 15g) and the mixture 
stirred under nitrogen for 0.5h. A further portion of n-propyl amine (0.023g) was then 
5 added and stirring contmued for 18h. The mixture was concentrated in vacuo, then 
partitioned between DCM and water. The layers were separated and the organics 
concentrated in vacuo to afford Intermediate 23 (0.405g). LCMS showed MFt = 267; 
TRBr = 2.54min. 

10 Intermediate 24 ; 4-Qdoro-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxamide 



Acid chloride Intermediate 16 was synthesised from Intermediate 15 using the method 
shown above for Intermediate 17. Intermediate 16 (0.30g) was dissolved in THF (3ml) 

15 and treated with a 0.5M solution of ammonia in dioxane (4.92ml). The mixture was 
stirred under nitrogen for 18h. A further portion of 0.5M ammonia in dioxane (4.92ml) 
was added and stirring continued for 72h. The mixture was concentrated in vacuo and the 
residue partitioned between DCM and 2M sodium hydroxide solution. The layers were 
separated and the organics concentrated to afford Intermediate 24 (0.278g). LCMS 

20 showed MlT = 225; Trbf = 2.10min. 

Intermediate 25; Ethyl 4-cUoro-l-methyI-lH-pyimolo[3,4-b]pyridme-5-carboxyIate 



25 A mixture of 5-amino-l-methyl pyrazole (4.0g) and diethylethoxymethylene malonate 
(9.16ml) was heated at 150®C under Dean Stark conditions for 5h. Phosphorous 
oxychloride (55ml) was carefully added to the mixture and the resulting solution heated 
at ISO'^C under reflux for 18h. The mixture was concentrated in vacuo, then the residual 
oil cooled in an ice bath and treated carefully with water (100ml)(caution: exothenn). The 

30 resulting mixture was extracted with DCM (3xl00ml) and the combined organic extracts 
were dried over anhydrous sodium sulphate and concentrated in vacuo. The residual solid 
was purified by Biotage chromatography (silica, 90g). elutibng witfi EtaO : petrol (1:3). 
Fractions containing desired material were combined and concentrated in vacuo to afford 
fiitermediate 25 (4.82g). LCMS showed MH* = 240; Tref = 2.98min 




Et 




35 
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Intermediate 26t 4-CMoro-l-methyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylic axAd 




A solution of Ihtennediate 25 (4.0g) in dioxane (30ml) was treated with potassium 
hydroxide (7.54g) as a solution in water (20ml). The mixture was stirred for 16h, then 
5 diluted with water (150ml) and acidified to pH 3 with 5M aqueous hydrochloric acid. The 
mixture was stirred in an ice bath for 15min, then collected by filtration, washed with ice- 
cold water and dried in vacuo over phosphorous pentoxide to afford Ihtennediate 26 as a 
white solid (2.83g). LCMS showed MBl* = 212; Tret = 2.26min. 

10 Intermediate 28; N-BaDuzyl-4-cUoro-l-methyl-lH-pyrazolo[3,4-b]pyridine-^^ 
carboxamide 




Intermediate 28 NR^RS 



Inteimediate 26 (2.5g) previously dried over phosphorus pentoxide) was treated v^ith 
15 thionyl chloride (25inl) and the mixture heated under reflux for Ih. Excess thionyl 
chloride was removed in vacuo to afford Intermediate 27, presumed to be the acid 
chloride derivative of Intermediate 26, as a white solid (2,7g). 

Intermediate 27 (0.68g) was dissolved in THF (10ml) and treated with DBPEA (0.77ml), 
20 thra with benzyl amine (0.339g) and the mixture stirred under nitrogen for 3h. The 
mixture was concentrated in vacuo, then partitioned between DCM (20ml) and water 
(10ml). The layers were separated and the organics concentrated in vacuo to afford 
Intermediate 28 (0.90g). LCMS showed MH*" = 301; Trft = 2.72min. 



25 Similarly prepared were the following: 






NR4r5 


Amine reagent 


MH^ion 


Tret 
(min) 


Intermediate 
29 




4-Eiuoroaniline 


305 


2.91 
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Intermediate 
30 



HN' 




2-Ethyl-N- 
butylamine 



295 



2.97 



Intermediate 31; 4 -CMoro-l-methvl-lH-pyimolo[3«4-b]pyridine-5-carboxainide 



5 Add chloride Intennediate 27 was synthesised from Intennediate 26 using the method 
shown above for Intennediate 28. Intermediate 27 (0.68g) was then treated with a 0.5M 
solution of ammonia in dioxane (17.7ml). Diisopropylethylamine (0.51ml) was then 
added and the mixture stirred for 21h. The mixture was then partitioned between DCM 
(100ml) and water (30ml). An insoluble solid was removed by filtration, washed with 

10 water (20ml) and dried in vacuo over phosphorous pentoxide to afford Intomediate 31 
(0.544g). LCMS showed MlT = 211; Trbt = 1.84min. 

Intermediate 32 (= Example 3): Ethyl l-ethyl-4-(tetrahydro-2H-pyran-4-ylamiiio)- 
lH-pyrazoIo[3,4-b]pyridme-5-carboxyIate 



Intermediate 1 (0.20g) and triethylamine (0.55ml) were suspended in ethanol (8ml) and 4- 
aminotetrahydropyran (0.088g) was added. ITie mixture was stirred under nitrogra, 
heated at SO^C for 16h, then concentrated in vacuo. Hie residue was partitioned between 
20 DCM and water. The layers were separated and the organic layer was loaded directly 
onto an SPE cartridge (silica, 5g) which was eluted sequentially with; (i) DCM, (ii) DCM 
: EtzO (2:1), (iii) DCM : EtaO (1:1), (iv) EtzO and (v) EtOAc. Fractions containing 
desired material were combined and concentrated in vacuo to afford Intermediate 32 
(0.21g). LCMS showed MUt = 319; Tret = 2.93min. 




Me 



15 




25 
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Intermediate 33 ; l-EthyM-(tetrahydro-2EI-pyran-4-ylaimno)-lH-py 
b]pyridine-5-carboxyIic acid 




A solution of Intermediate 32 (0.21g) in ethanol : water (95:5, 10ml) was treated with 
5 sodium hydroxide (0.12g). The mixture was heated at 50°C for 8h, then concentrated in 
vacuo, dissolved in water and acidified to pH 4 with acetic acid* The resultant white solid 
was removed by filtration and dried uad&r vacuum to afford Intermediate 33 as an off- 
white solid (0.156g). LCMS showed MH*" = 291; Tret = 2.11min. 

10 Intermediate 34 (= Example 8); Ethyl l-ethyM-[(3S)-tetrahydrofuran-3-ylamino]- 
lH-pyrazoIo[3,4-b]pyridine-5-carboxyIate 



NHR® 




COgEt 



O 



Intermediate 34 NHR3= HN 

Intermediate 1 (0.05g) and (S)-(-)-3-aminotetrahydrofuran 4-toluenesulphonate (0.052g) 
15 were suspended in ethanol (1ml) and triethylamine (0.14ml) was added. The mixture was 
stirred under nitrogen and heated at SO'^C for 24h. After cooling to room tempwature, 
ethanol was removed by evaporation under a stream of nitrogen and the residue 
partitioned between DCM (2ml) and water (1.5nd). The layers were separated and the 
organic layer concentrated to dryness. Purification was carried out using an SPE cartridge 
20 (silica, 5g), eluting with a gradient of EtOAc : cyclohexane; (1:16 then, 1:8, 1:4, 1:2, 1:1 
and 1:0). Fractions containing desired material were combined and concentrated in vacuo 
to afford Intermediate 3 4 f= Example 8^ (0.052g). LCMS showed MH" = 305; Tret = 
2.70min. 



25 



Similarly prepared were the following: 
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NHR3 


Amine Reagent 


MET 
ion 


1*RET(inin) 


Tn temnedi ate 
35 ExamDie 
91 


NH 


Aminotetrahydrofuran 
4-toluenesulphonate 






Intermediate 
36 Examole 

m 




Intennediate 11 


335 


3.21 


Intermediate 
37 (= Examole 
111 




Intennediate 12 


321 


3.10 


Intermediate 
38 (= Examnle 
121 


NH 


Cyclopropylamine 


275 


2.98 




Intermediate 39 (= Example 13): Ethyl 4-[(14-diosidotetrahydrothien-3-y0amlno]- 
l-ethyl-lH-pyrazolo[3,4>b]pyridine-5-carboxylate 

COaEt 

Intermediate 39 NHR3= HN — ( T^^ 

Intennediate 1 (0.05g) and Intennediate 13 (0-027g) were sxispended in ethanol (1ml) and 
triethylamine (0,14ml) was added. The mixture was stined under nitrogen and heated at 

10 80®C for 24h. After cooling to room temperature, ethanol was removed by evaporation 
under a stream of nitrogen and the residue partitioned between DCM (2ml) and water 
(1.5ml). The layers were separated and the organic layer concentrated to dryness. 
Purification was carried out using an SPE cartridge (silica, 5g), eluting with a gradient of 
EtOAc : cyclohexane; (1:8 then 1:4, 1:2, 1:1 and 1:0). Fractions containing desired 

15 material were combined and concentrated in vacuo to afford Intermediate 39 (= Example 
13) (0.045g) as a mixture of enantiomers. LCMS showed MKT = 353; Tret = 2.60min. 



Similarly prepared was the following: 
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COaEt 





NHR3 . 


Amine Reagent 


MET 
ion 


TREnr(™iDt) 


Intermediate 
40 Examole 
14^ 




Ihtennediate 14 


367 


2.64 



Intermediate 41; l-Ethyl-4-[(3SHetrahydrofu]:^-3-ylamino]-lH-p 
b]pyridine-5-carboxyIic acid 




COgH 



Intermediate 41 NHR3'= HN'» 



A solution of Intermediate 34 (0.037g) in ethanol : water (95:5, 3ml) was treated with 
sodium hydroxide (0.019g). The mixture was heated at 50''C for 16h, then concentrated in 
vacuo. The residue was dissolved in water (1.5ml) and acidified to pH 4 with acetic acid. 
The resultant white solid precipitate was removed by filtration and dried under vacuum. 
The filtrate was extracted with ethyl acetate and the organic layer collected and 
concentrated in vacuo to afford a further portion of white solid. The two solids were 
combined to afford Intermediate 41 (0.033g). LCMS showed MH*" = 277; Tree = 2.05 
min. 



Similarly prepared were the following: 



NHR^ 




COoH 





NHR3 


Starting material 


MH* 
ion 


TRExCnun) 


Intermediate 
42 




Intennediate 35 


277 


2.05 


Intermediate 
43 




Intennediate 36 


307 


2.40 
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Intermediate 
44 


NH 


Intennediate 37 


293 


2.59 


Intermediate 
45 


NH 


Intennediate 38 


247 


2.24 


Intermediate 
46 


^^^^^ o 


T - ^ - ,.--,1-, 1-1 I OA 




Z.UD 


Intermediate 
47 




Litennediate 40 


339 


2.05 



Intermediate 48 ; Ethyl 4-(cyclohexylamino)-lflr-pyrazolo[3,4-*]pyridine-5- 
carboxylate 




Intermediate 2 (0.69g) was suspended in cyclohexylamine (1.01ml), and the mixture was 
heated at 90 ''C for 3h. The residual mixture was allowed to cool to room temperature and 
partitioned between chloroform (25ml) and water (25ml). The phases were separated and 
the organic phase was evaporated to dryness. The residue was triturated with EtaO (25ml) 
10 and the insoluble solid was collected and dried to afford Intermediate 48 as a beige solid 
(0.58g). LCMS showed Mir=289; Trkf = 2.91min. 

Intermediate 49 : 4-(Cyclohexylamino)-lJy-pyra2olo[3,4-ft]pyridine-5-carboxylic 
acid 




15 
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2M-Sociiuin hydroxide solution (O.Sml) was added to a stirred suspension of Intermediate 
48 (0.2g) in dioxan (4nil) and water (O.Sml). After stirring overnight at room temperature, 
the reaction mixture was heated at 40 ^'C for 8h. A further quantity of 2M-sodium 
hydroxide solution (l.Sml) was added, and the reaction mixture was heated at 40 for 
5 48h. The reaction solution was concentrated, diluted with water (10ml) and acidijBed with 
glacial acetic acid. The resulting precipitate was collected by filtration, washed with 
water and dried to give Intermediate 49 (0.18g). LCMS showed MH*^ = 261; Tret = 
2.09min. 

10 Intermediate 50 ; l-n-Propyl-4-(tetrahydro-2B-p3^ran-4-ylamino)-lJ7* 
pyrazolo[394-6]pyridine-5-carbosylic acid 



2M-Sodium hydroxide solution (0.7ml) was added to a stirred suspension of Example 
185 (0.23g, described hereinafter) in ethanol (5ml) and water (1.5ml). After stirring 

15 overnight at room temperature, a further quantity of 2M-sodium hydroxide solution 

(0.7ml) was added, and the reaction mixture was heated at 43 for 2.5h. The reaction 
solution was concentrated, diluted with water (5ml) and acidified with 2M-hydrochloric 
acid. The resulting precipitate was collected by filtration, washed with water and dried to 
give Intermediate 50 as a white solid (0.14g). LCMS showed MH^ = 305; Tret = 

20 2.42min. 

Intermediate 51; Ethyl 4-chloro-l-ethyl-6-mefliyl-lH-pyrazolo[3,4-*]pyridine-5- 
carboxylate 



25 A mixture of 5-amino-l-ethylpyrazole (1.614g, 14.5mmol) and diethyl 2-(l- 

ethoxyethylidene)malonate (3.68g, 16.0mmol, as described by P.P.T. Sah. J. Amer. 
Chem. Soc, 1931, 53, 1836) was heated at 150 °C under Dean Stark conditions for 5 
hours. Phosphorous oxychloride (25ml) was carefully added to the mixture and the 
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resulting solution was heated at 130 ®C xmder reflux for 18 hours. The imxture was 
concentrated in vacuo, then the residual oil was carefully added, with cooling, to water 
(100ml). The resulting naixture was extracted with DCM (3xl00nil) and the combined 
organic extracts were dried over anhydrous sodium sulphate and concentrated in vacuo. 
5 The residual oil was purified by Biotage chromatography (silica, 90g) eluting with ethyl 
acetate-petrol (1:19). Fractions containing the desired product were combined and 
concentrated in vacuo to afford Interaiediate 51 (1.15g). LCMS showed MH** = 268; Tref 



10 Intermediate 52; 4-(Cyclohexylaiinno)-l-ethyl-^methyl-lBr-pyrazolo[394- 
^]pyridine-5-carboxylic acid 



2M-Sodium hydroxide solution (0.39ml, 0.78mmol) was added to Example 190 (0.128g, 
0.39mmol, described hereinafter) in ethanol (l.Sml), and the mixture was heated at SO 

IS for 16 hoiirs. The reaction mixture was concentrated, and the resulting aqueous solution 
was neutralised with 2M-hydrochloric acid to precipitate a solid which was collected by 
filtration. The filtrate was applied to an OASIS ® hydrophilic-lipophilic balance (HLB) 
Extraction cartridge * (Ig) which was eluted with water followed by methanol. 
Evaporation of the methanol fraction gave a solid which was combined with the initial 

20 precipitated solid to afford Intermediate S2 (0.083g) as a white solid, presumed to be the 
carboxylic add. 

* OASIS ® HLB Extraction cartridges are available from Waters Corporation, 34 
Maple Street, Milford, MA 017S7, USA. The cartridges include a colunm containing a 
copolymer sorbent having a HLB such that when an aqueous solution is eluted through 
2S the column, the solute is absorbed or adsorbed into or onto the sorbent, and such that 
when organic solvent (e.g. methanol) is eluted the solute is released as an organic (e.g. 
methanol) solution. This is a way to separate the solute from aqueous solvent. 



= 3.18min. 
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Intermediate 53: l-Ethyl-6-methyl-4-(tetrahydro-2ff-pyran-4-yIammo)-lff 
pyrazoIo[3,4-2^]pyridme-5-carboxylic acid 




2M-Sodium hydroxide solution (0.75ml, 1.5mmol) was added to Example 189 (0.248g, 
0.75mmol, described hereinafter) in ethanol (2ml), and the mixture was heated at reflux 
for 16 hours. The reaction mixture was concentrated, diluted with water (Iml) and 
acidified with 2M-hydrochloric acid (0.75ml) to precipitate a solid which was collected 
by filtration to afford Intermediate 53 (0.168g). LCMS showed MH*" = 305; Tret = 
1.86min. 

Intermediate 54; 4- Aminoc^clohexanone hydrochloride 




NHg.HCI 

A solution of hydrogen chloride in dioxan (0.5ml, 2.0mmol, 4M) was added to a stirred 
solution of tert'hntyl 4-oxocyclohexylcarbamate (0.043g, 0.20mmol, commercially 
available from Astatech Inc., Philadelphia, USA) in dioxan (0.5ml) and the mixture was 
stirred at room temperature. Aftw Ih, the reaction mixture was evaporated to give 
Litermediate 54 as a cream solid (34mg). NMR (400MHz in de-DMSO, 27*^0, 5ppm) 
8.09 (br. s, 3H), 3.51 (tt, 11, 3.5H2, IH), 2.45 (m, 2H, partiaUy obscured), 2.29 (m, 2H), 
2.16 (m,2H), 1.76 (m,2H). 
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Intermediate 54A; iV-Beii27l*4-(cydohexyIaimno)-lH-pyrazoIo[^^ 

6]pyridine*5-carboxaimde 




Benzylamine (0,16inl) was added to a stirred mixture of Intermediate 49 (0.13g), DIPEA 
5 (0.26inl) and HATU (0.285g) in DMF (3ml). The resultant mixture was heated with 
stirring at 85 °C for 16 hours. Further portions of HATU (0,14g), DIPEA (0.13ml) and 
benzylamine (0.082ml) were added and the mixture heated for 16 hours at 88 °C. The 
resultant solution was concentrated, diluted with dichloromethane (2Qml) and washed 
with saturated sodium bicarbonate solution (20inl), separated by hydrophobic frit and the 

10 organic layer concentrated. The residue was purified on a SPE cartridge (silica, 20g) 
eluting with 60-80% ethyl acetate in cyclohexane. The residue was purified further on a 
SPE cartridge (Isolute SCX sulphonic acid cartridge, 5g x2), eluting with methanol 
(2x20ml) and 10% anmionia in methanol (4x2Qml); the basic fractions were combined 
and concentrated to give Intermediate 54A as a white solid (0.07g). LCMS showed MH*" 

15 = 350; Trot = 2.99min. 

Intermediate 55: 4-Chloro-l-ethyI-N- {[4-(methyloxy)phenyl]methyl}-lH- 
pyrazolo[3,4-b]pyrldine-5-carboxamide 

20 



CI Q 



That is, intermediate 55 is: 




Intermediate 15 (1.04g) was treated with thionyl chloride (13.22g). The mixture was 
25 stirred and heated at 75 ®C for 2h. Excess thionyl chloride was removed in vacuo and the 
residual oil azeotroped with toluene to afford Intermediate 16, presumed to be the acid 
chloride derivative of intermediate 15, as a cream solid (1.12g). 
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Intermediate 16 (0.997g) was dissolved in tetrahydrofuran (THF) (25ml) and treated with 
N,N-diisopropylethylamine (1.07ml) then with l-[4-(methyloxy)phenyl]methanamine = 
4-methoxybenzylamine (0.54ml) (obtainable from e.g. Aldiich, Acros, or Tetrahedron 
Lett., 2002, 43(48), 8735; or Meindl et al., J. Med. Chem., 1984, 27(9), 1111; or Organic 
Letters, 2002, 4(12), 2055) and the mixture was stirred for 3h. The solution was 
concentrated in vacuo, then partitioned between DCM and water. The layers were 
separated and the organics concentrated in vacuo. The solid was then triturated in 1:1 
ethyl acetate: cyclohexane to give Intermediate 55 (1.27g)- LCMS showed MH*"= 345, 
TREr= 2.86 min. 

Similarly prepared were the following: 



CO 








Source of 


MH*ion 


Tret (min) 


Intennediate 56 


o o 


Lis et al., J. Med. 
Chem., 1990, 
33(10), 2883. see 
Scheme m and 
ref.24 


408 


2.60 


Inteimediate 57 




Maybridge-Int; 
or Aldrich; or 
TCI-America 


341 


3.08 



15 



Intermediate 58 ; l-Ethyl-4-[(4-oxocyclohexyl)aimno]-lH-pyrazolo[3,4-ft]pyridine-5- 
carboxylic acid 

20 
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A solution of sodium hydroxide (0.053g, 1.32mmol) in water (0.41ml) was added to a 
stirred solution of Example 205 (O.lg, 0.303mmol) in ethanol (1ml), and the resulting 
mixture was heated at 50**C. After Ih, the cooled reaction mixture was adjusted to pH3 
with 2M hydrochloric acid, and extracted with EtOAc (2 x 6ml). The combined organic 
5 extracts were dried (Na2S04) and evaporated to give Intermediate 58 (0.072g) as a white 
solid. LCMS showed MH* = 303; Tret = 2.13min. 



Intermediate 58A ; Ethyl l-ethyI-4-(tetrahydro-2£r-pyraii*3-yIamino)-l£r- 
10 pyrazoIo[394-6]pyridme-5-carboxylate 



Intermediate 1 (0.76g, S.Ommol)) was dissolved in acetonitrile (10ml). Tetrahydro-2H- 
pyran-3-amine hydrochloride (0.5g, 3,6mmol, Anales De Quimica, 1988, 84, 148) and 

15 iV,iV-diisopropylethylamine (3.14ml, IS.Ommol) were added and the mixture was stirred 
at 85®C for 24h. After 24h a further portion of tetrahydro-2H-pyran-3-amine 
hydrochloride (0.14g, 1.02mmol) was added and stirring was continued at 85^C. After a 
further 8h, the mixture was concentrated in vacuo. The residue was partitioned between 
DCM (20ml) and water (12ml). The layers were separated and the aqueous layer was 

20 extracted with further DCM (12ml). The combined organic extracts were dried (Na2S04), 
and concentrated in vacuo to give a brown solid which was purified on a SPE cartridge 
(silica, 20g) eluting with a gradient of ethyl acetateicyclohexane (1:16, 1:8, 1:4, 1:2, 1:1, 
1:0). Fractions containing the desired material were combined and evaporated to afford 
Intermediate 58A (0.89g). LCMS showed MH*" = 319; Tret = 2.92 min. 




25 



Intermediate 59 ; l-£thyI-4-(tetrahydro-2H-pyran-3-ylammo)-lH-pyrazolo[3,4- 
l>]pyridme-5-carboxylic acid 
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A solution of Intennediate 58A (0.89g, 2.79iiiinol) in ethanol (16.7ml) was treated with 
sodium hydroxide (0.47g, lL7mmol) as a solution in water (3.1ml). The mixture was 
stirred at 50 ''C. After 12h, the reaction mixture was concentrated in vacuo to give a 
residual oil which was dissolved in water (16ml), then cooled and acidified to pH 3 with 
5 2M hydrochloric acid. After stirring at O^C for 30min, the resulting precipitate was 
collected by filtration, washed with cooled water (2ml) and dried in vacuo to afford 
Interaiediate 59 as a white solid (0.73g). LCMS showed MIT*" = 291; Tret = 2.19min. 



10 Intermediate 60; 4-[(l-Acetyl-4-piperidinyl)aiiimo]-l-ethyI-lff-pyra^ 
^Ipyridine-S-carbosylic acid 



15 Aqueous sodium hydroxide solution (8.55ml, 2M) was added to a solution of Example 
207 (1.55g) in EtOH (13ml). The mixture was heated at 50 °C for 18h then neutralised 
using aqueous hydrochloric acid and evaporated in vacuo to afford a mixture of 1-ethyl- 
4-(4-piperidinylamino)-l^/-pyrazolo[3,4-&]pyridine-5-carboxylic acid and 4-[(l-acetyl-4- 
piperidinyl)aniino]-l-ethyl-lJy-pyrazolo[3,4-Z?]pyridine-5-carboxylic acid 

20 

Acetic acid (0.36ml) was added to a stirred mixture of HATU (2.41g) and N,N- 
diisopropylethylamine (2.21ml) in N,N-dimethylformamide (65ml). After stirring for 15 
min the mixture was added to the mixture of l-ethyl-4-(4-piperidinylamino)-lfl'- 
pyrazolo[3,4-&]pyridine-5-carboxylic acid and 4-[(l-acetyl-4-piperidinyl)amino]-l-ethyl- 
25 ljff-pyra2olo[3,4-£>]pyridine-5-carboxylic acid and the reaction stirred for 15h. The 
reaction nctixture was evaporated in vacuo and the residue purified by chromatography 
using Biotage (silica 90g) eluting with DCM : MeOH (0% - 5% MeOH) to afford 
Intennediate 60 (1.36g) as a white solid. LCMS showed MH** 334; TRBr= 2.06 min. 

30 Intermediate 61 : 4-(CyclohexyIamino)-l'-ethyl-l£f-pyrazolo[3,4-^]pyridine-5* 
carboxylic acid 
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A solution of Example 2 (537g, 17mmol) in ethanol (SOml) was treated with a solution 
of sodium hydroxide (2.72g, 68mmol) in water (20ml), and the resulting mixture was 
5 stirred at 50°C for 3h. The reaction mixture was concentrated in vacuo, dissolved in water 
(250ml) and the cooled solution was acidified to pH 1 with 5M-hydrochloric acid. The 
resultant solid was collected by filtration and dried in vacuo to afford Intermediate 61 as a 
white solid (4.7g). LCMS showed MlT = 289; Trff = 2.83min. 

10 

Intermediate 62 ; 1,1-DimethyIethyl (4,4-difluorocyclohexyl)carbamate 




(Diethylamino)sulphur trifluoride (DAST), (0.06ml, 0.47mmol), was added to a stined 
15 solution of l,l-dimethylethyl(4-oxocyclohexyl)carbamate, (250mg, 1.17mmol, 
commercially available from AstaTech Inc., Philadelphia, USA) in anhydrous 
dichloromethane (5ml) and the mixture was stirred under nitrogen at 20''C, After 22h, 
the reaction mixture was cooled to 0®C, treated with saturated sodium hydrogen carbonate 
solution (4ml), and then allowed to warm to ambient temperature. The phases were 
20 separated by passage through a hydrophobic frit and the aqueous phase was further 

extracted with DCM (5ml), The combined organic phases were concentrated in vacuo to 
give an orange solid (369mg) which was further purified by chromatography using a SPE 
cartridge (silica, lOg), eluting with DCM to afford Intermediate 62 (140mg) containing 
20% of 1,1-dimettiylethyl (4-fluoro-3-cyclohexen-l-yl)carbamate. ^HNMR (400MHz 
25 in CDCI3, 27^C, 6ppm) 

Minor component: 85,11 (dm, 16Hz, IH), 4.56 (br, IH), 3.80 (br, IH) 2.45-1.45 (m's, 
6H excess), 1.43 (s, 9H). Major component: 64.43 (br, IH), 3.58 (br, IH), 2.45-1.45 
(m's, 8H excess), 1.45 (s, 9H). 
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Intermediate 63 ; (494»Difluorocyclohexyl)aiiime hydrochloride 




NHa-HCI 



5 A solution of hydrogen chloride in dioxane (4M, l,6nil) was added at 20^C to a stirred 
solution of Intermediate 62 (140ing, 0.6nimol), in dioxane (1.6ml). After 3h, the reaction 
mixture was concentrated in vacuo to afford intermediate 63 (96.Smg) containing 4- 
fluoro-3-cycIohexeii-l-amme. NMR (400MHz in de-DMSO, 27^*0, Sppm) Minor 
component: 58.22 (br, 3H excess), 5.18 (dm, 16Hz, IH), 3.28-3.13 (m, IH excess), 2.41- 

10 1.53 (m's, 6H excess). Major component: 58.22 (br, 3H excess), 3.28-3.13 (m, IH 
excess), 2.41-1.53 (m's, 8H excess). Impurities are also present 



Intermediate 64: 4-CMoro-l-ethyl-iV-methyl-lH-pyrazolo[3,4^]p3rridme-5- 
carboxamide 




Intermediate 15 (0.06g, 0.266mmol) was treated with thionyl chloride (0.48ml). The 
mixture was stirred and heated at 75**C for 2h. Excess thionyl chloride was removed in 

20 vacuo and the residual oil azeotroped with dichloromethane (DCM) to afford 
Intermediate 16, presumed to be the acid chloride derivative of Intermediate 15, as a 
white solid. Intermediate 16 was dissolved in anhydrous tetrahydrofiiran (THF) (2ml) and 
treated with N,N-diisopropylethylamine (DIPEA) (0.069ml), then with mefliylamine (2M 
in tetrahydrofuran, 0.15ml) and the mixture stirred under nitrogen for 16h. A further 

25 0.05ml of methylanaine (2M in THF) was added and the solution stirred for 2h. The 
mixture was concentrated in vacuo, then partitioned between dichloromethane (2nal) and 
aqueous sodium hydroxide solution (2M, 2ml), then the organic layer washed with water 
(2ml). The layers were separated and the organics concentrated in vacuo to afford 
Intermediate 64 (0.052g). LCMS showed Mtt = 239; Tret = 2.17min. 

30 



Intermediate 65; Ethyl 4-[(l-{[(l,l-dimethyIethyl)oxy]carbonyl}-4- 
piperiduiyl)ammp]-l-ethyl*lH-pyrazolo[3,4-&]pyridine-5-c^^ 
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a 




A mixture of intemediate 17 (2.0g, 6.37mmol), 1,1-dimethylethyl 4-aniino-l- 
5 piperidinecarboxylate (2.04g, 10.2mmol) and N,N,-diisopropylethylamine (5.54inl, 
31.9inmol) in MeCN (40nil) was heated at 85 °C for 42h. The reaction was evaporated 
and the residues partitioned between DCM and water. The organic phase was dried 
(MgS04) thai evaporated in vacuo. The residue was chromatographed on silica (Biotage, 
90g) eluting with cyclohexane : EtOAc (1:1) to give Intennediate 65 as a white solid 
0 (2,70g). LCMS showed MHT = 479; Tret = 3.37min, 



Intermediate 67 ; S-Amino-iV-cydohesyl-iV-metfaylbenzaiiiide 



A solution of 3-nitrobenzoyl chloride (2.0g, 10.78nmiol) in DCM (20nil) was added 
dropwise to a stirred mixture of N-methylcyclohexylamine (1.83ml, 14.01mmol), N,N,- 
diisopropylethylamine (3.76ml, 21.56mmol) and NJN[-dimethylaminopyridine (O.Olg) in 
20 DCM at 20 ^'C. The reaction mixture was stirred for 56h then evaporated in vacuo. The 
residue was partitioned between ethyl acetate and water. The organic phase was washed 
with aqueous HCl then dried (MgS04) and evaporated in vacuo. The residue was 
purified by chromatography on silica eluting with cyclohexane : EtOAc (9:1 followed by 
2: 1) to afford iV-cyclohexyl-iV-methyl-3-iutrobeiizamide (1.40g). MS showed MlT 263. 



A mixture of A^-Cyclohexyl-iV-methyl-3-nitroben2amide (1.40g, 5.35mmol) and 
palladium on carbon (5%, 0.140g) in ethanol (IQml) was stirred under an atmosphere of 
hydrogen fori hour. The reaction nuxture was filtered through Celite and the filtrate 
evaporated to afford Intermediate 67 as a brown solid (0.107g). LCMS showed MH*" = 
30 233; Trbi = 2.56min. 
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Intermediate 68 ; iV-EthyI-4-oxo-l-piperidinecarboxamide 
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A solution of ethyl isocyanate (2,3 Ig, 32.5mmol) in DCM (40ml) was added, dropwise 
over ISmin, to a vigorously stirred solution of 4-pipeiidone monohydrate hydrochloride 
S (5.0g, 32.5nimol, conunercially available from Aldrich) and sodium hydrogen carbonate 
(8.2g, 97,5mmoI) in water (60ml) at 0*^C. The reaction mixture was stirred at room 
temperature for 20h. Sodium chloride (7.0g) was added to the reaction mixture and the 
organic phase was separated. The aqueous phase was extracted with further DCM (3 x 
7Sml). The combined organic extracts were dried (Na2S04) and evaporated in vacuo to 
10 give a white solid (4.0g). Recrystallisation from ethyl acetate: cyclohexane (10:1) 
afforded Intermediate 68 as a white solid (23g). 

TLC (silica) gave Rf = 0,24 (ethyl acetate). Anal. Found: C, 56.7; H, 8.3; N, 16.35. 
C8H14N2O2 requires C, 56.5; H, 8.3; N, 16.5. 

15 Intermediate 69 : 4-Ainmo-iV-ethyI-l--piperidmecarboxamide 




A solution of Intermediate 68 (1.5g, S.Smmol) and benzylamine (1.04g, 9.7nmiol) in 
20 absolute ethanol (60ml) was hydrogenated over pre-reduced 10% palladium on charcoal 
catalyst (0.6g) in ethanol (20ml) until the uptake of hydrogen had ceased (22h). The 
reaction mixture was filtered through filter agent (Celite), and then through silica gel 
(100ml) eluting with ethanol:0.88-ammonia (100:1) to give a black oil. The oil was 
dissolved in ethanol (30ml) and treated with a solution of hydrogen chloride in ethanol 
25 (3M) until the solution was acidic. The solvent was evaporated and the residue was 
triturated with ethanol to afford Intermediate 69 as a white solid (1.09g). 
TLC (silica) gave Rf = 0.73 (ethyl acetate:methanol, 10:1), Anal. Found: C, 45.9; H, 8.4; 
N, 19.8. CgHigClNgO requires C, 46.3; H, 8.7; N. 20.2. 

30 
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Intermediate 70 ; 1,1-Dimethylethyl ({4- 
[(cyclopropylaiiiino)carbonyl]phenyl}inethyl)carbainate 




5 

Cyclopropylamine (0.136g, 2.39mmol) and diisopropylethylamine (0.68nil, S.Promol) 
were added to a stirred solution of 4-[({[(l,l-dimethylethyl)oxy]carbonyl}amino)- 
methyl]benzoic acid (O.SOlg, 2,0mmol), EDC (0.612g, 3.2nmiol) andHOBT (0.35g, 
2.6mmol) in DMF (2ml). The resulting mixture was stirred at room temperature 

10 overnight Solvrats were removed in vacuo, and the residue was dissolved in etiiyl 

acetate (20ml) and washed with 0.5M-hydrochloric add (3 x 20ml). The organic phase 
was dried (Na2S04) and evaporated in vacuo to give the crade product which was purilHled 
by Biotage chromatography (silica) eluting with ethyl acetateicyclohexane (1.3:1) to 
afford Intermediate 70 as a white solid (0.512g). LCMS showed MH* = 291; Tret = 

15 2.75min. 



Intermediate 71; 4-(Ammomethyl)-iV-cyclopropylbeiizainide hydrochloride 



Intermediate 70 (O.S06g, 1.74nmiol) was dissolved in a solution of hydrogen chloride in 
dioxan (20ml, 4M) under nitrogen. After Ih, methanol (3ml) was added to the mixture 
and stirring was continued at room temperature overnight. Solvents were removed in 
25 vacuo to afford Intermediate 71 as a white solid (0.416g). LCMS showed MH** = 191; 
TRET = 0.82min, 



20 
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Intermediate 72 
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Intennediate 33 (1.36g, 4.7nmiol), EDC (1.26g, 6.57mmol) and HOBT (0.76g, 
5.62mmol) were suspended in DMF (SOml) and stirred vigorously at room temperature 
for 0,5h, before adding 1,1-dimethylethyl 4-(anunomethyl>l-piperidinecarboxylate 
(1.3g, 6.07mmol, commercially available firom Maybridge Chemical Co. Ltd.,). After 
stirring at room temperature overnight, a further quantity of 1,1-dimethylethyl 4- 
(aminomethyl)-l-piperidinecarboxylate (l.Olg, 4.7mmol) was added to the reaction 
mixture which was then heated at SO^^C. After 6h, diisopropylethylamine (0.25ml, 
1.44mmol) was added, and the mixture was maintained at 50^C for a further 6h. Solvents 
were removed in vacuo and the residue was partitioned between DCM (100ml) and water 
(100ml). The phases were separated by passage through a hydrophobic frit, and the 
organic phase was evaporated in vacuo to give the cmde product. Further purification 
using SPE cartridges (anainopropyl followed by silica) afforde Intermediate 72 as a cream 
soUd (1.24g). LCMS showed MH* = 487; Trbf = 2,97min. 

Intermediate 73 

Intermediate 73 is used in situ in the general procedure for Examples 360-414. 

Intermediate 74; 1 J-Dimethylethyl ({3- 
[(acetyIaniino)methyl]phenyl}metfayl)carbaniate 




Acetic anhydride (0.52ml, 5.5mmol) was added to a mixture of tert-hutyl N-[3- 
aminomethyl)benzyl] carbamate (l.lg, 4.65mmol commercially available from Astatech) 
and triethylamine (0.7ml, 5mmol) in THF (20ml). The reaction mixture was stirred at 20 
^C from 16h then concentrated in vacuo. The residue was partitioned between EtOAc 
and water. The organic phase was dried (MgS04) and evaporated in vacuo. The residue 
was chromatographed over silica eluting with hexanes : EtOAc (1:1) followed by EtOAc 
to afford Intermediate 74 (1.2g) as a colourless oil. Anal. Found: C, 64,79; H, 7.93; N, 
10.10. C15H22N2O3 requires C, 64.73; H, 7.97; N, 10.06. MS (M+Na T 301. 
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Intermediate 75 : iV-{[3-(Ainmonaethyl)phenyl]methyl}acetamide hydrochloride 



5 




Hydiogra chloride in dioxane (4ml, 4M) was added to a solution of Ihteimediate 74 
(l.Og, 3.6nmiol) in dioxane (10ml) and the resultant mixture stirred for 6 hours at 20 "C. 
The reaction was diluted with EtaO (20ml) and filtered to afford Intermediate 75 (0.7g) as 
10 a white solid. MS MH^ 179. *H NMR (300MHz in d6-DMSO, 27*'C, 5ppm) 

6 8.6 - 8.4 (br m, 3H), 7.38 - 7.26 (m, 3H), 7.22 (bm, IH), 4.24 (d, J = 5.7Hz, 2H), 3.95 
(dd, J = 11.6, 5.7H2, 2H), 1.87 (s, 3H). 
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Table of Examples 



Number 




1 


Ethvl 4-fcvcloDentvIaniinoVl--ethvl<-lH-ovrazolor3 4-b1'Dvridiiif^^-rarhnYv1afi» 


2 


Ethvl 4-('cvclohexvlairiinoVl -ethvl- lH-T)vrazolor3 4-blnvridiTie-S-rsirhmrvl5itp 


3 


Ethyl l-ethyM-(tetrahydro-2H-pyran-4-ylamm 
carboxylate 


4 


Ethyl 4-[(l-methylpiperidin-4-yl)aimno]-l-ethyl-lH-pyra^ 

carboxylate 


5 • 


Ethyl 4-[(l-acetylpiperidin-4-yl)ammo]-l-^thyl-lH-pyra2oto^^ 
carboxylate 


6 


Ethyl 4-(cyclopentylammo)-l-methyl-lH-pyrazolo[3,4-b]pyridme-5-carb^^ 


7 


Ethvl l-inethvl'^-^tetrahvdro-2H-TwraTi-4^vlamiiioVlTT-nvTarnlrir^ ^l-b1t>vrfH^nFk-^- 
carboxylate 


8 


Ethvl l-ethvl-4-rr3SVtetrahvdrofiiraTi-3-vlaTnino1-lH-nvra7n1nr'^ 4-Wnvrir1iTif»-S- 
carboxylate 


9 


Ethyl l-«thyl-4-[(3R)-tetrahydrofuran-3-ylammo]-lH-p 
carboxylate 


10 


Ethyl l-ethyl-4-(tetrahydro-2H-tMopyran-4-ylamino)-lH^ 
5-carboxylate 


11 


Ethyl l-ethyl-4-(tetrahydrotMen-3-ylamino)-lH-pyrazolo[3,4-b]pyridine-^ 
carboxylate 


12 


Ethyl 4-(cyclopropylammo)-l-ethyl-lH-pyrazolo[3.4-b]pyri<K^ 


13 


Ethvl 4-rri.l-dioxidotetrahvdrothien-3-vl'^amiTin1-l-ethvl-lH-TivraTr^^ 
b]pyridine-5-carboxylate 


14 


Ethvl 4-rf 1 * l-dioxidotetrahvdro-2H-thioTivraii-4-vl^aminril-l -etbvl-l TT- 

x^vxx T X LV 9 ^ %Axx/yvx\xwM^txMxx T \xx%y <wAX * ' ' r *i 1 j 1 Tl i^^T j 1 Jill 1 m l\r 1 a ^w^H^j M A A X 

pyrazolo[3,4-b]pyridine-5-carboxylate 


21 


N-Beii2vl-l-ethvl-4-ftetrahvdTn-2H-nvran-4-vlaTTiinn'^-1 TT-nvraTnlnr'^ 4.- 
b]pyridine-5-carboxamide 


22 


1 -Ethvl-M-r 4*fluorODhenvl^-4-/tetrahvdrri--^TT-Tkvr9ri -A-vl amin n^- 1 Tl'-nvra 7n1 oF^ it- 
blpyridine-S-carboxamide 


23 


^-OvcloFDentvl-^-TcvcloDentvlaTnino'WI -ethvl - 1 TT->nvr97ii1nr'^ ^-hlnvridin^-S* 
carboxamide 


24 


4-(Cyclohexylaimno)-N-cyclopentyl-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5- 
carboxamide 


25 


N<:yclopentyl-l-ethyl-4Ktetrahydro-2H-pyran-4-ylaimno)-lH-p^^ 
blpyridme-S-carboxamide 


27 


4-[(l-Acetylpiperidin-4-yl)amino]-N-cyclopentyl-l-ethyl-lH-pyra^ 
b]pyridine-5-carboxaimde 


28 


N-Cyclopentvl-l-ethyl-5-(pyn:olidin-l-ylcarbonyl)-lH-pyra2x>lo[3.4-b^ 
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amine 




XN **\-.ycioiiCAyi~ x "cuiy i- j ~^^yixoiicun~ i -yjLCarooiiyi xxi~py julciUiul j >'r'-ujpyiuxLU"*T" 
amine 




i-jiijuyio-^pyiroiiuin-i -yiCoTOonyi ^/-in -iciranyuro-^jri-pyiiiii'-*r-yi'- x jz-"pyjL«iAUiuL j,*t* 
blpyridm-4-aiiiine 


ox 


4~\i.^yciopeuiyiainauo^x -^iuyi"iN -\pyiiain*^"yiineijay v"xxi-pyra^^ 
Pj py nuiiiC"'^ ""waLUU A<ixiJiu.c 




A./" fVr/*! Yvl ami nrt^. 1 •^f'Tivl JSI^f nvrlH iti^L.t/l triAfVi vl ^- 1 tT-T>vrfl TTil rt 4— MnvriHin ft— 
H^^\^y wiuucAy laLLuiiiJ ^■X'tsiJuyiTi^i— \pyiiiixu'^*yxiLK5Uiy 1^" xxi"py i«xiv/xwi,*y»*r i/jpjrxiuuiw 

S-carboxamide 




1 JPtHvl-N^-^TivTir14Ti-4.-vlm#*tHvl^-A-/tpiT5ilnvHrr*-'7W-T^vra TT- 
J. ""^uiy 1—1^ ~^py Ji iwiix^T—y iiiiwiiiy 1 y "^"^iwu <uxy vu U"A»xi p jr i <ui • jf xaAuxuwy xxx 

pyrazolo[3,4-b]pyridine-5-carboxaimde 




'r'%v*»y wupcjutyjLcuuiiiiwy"X'^ixiyi"XXj."|/y^ Hjrixujiiiw*"-/"v»ai. LWJAanimo 


35 


4<C^clohexylamino)-l-^thyl-lH-pyrazolo[3,4-b]pyridine-5K^ 




1 -jiiny i-^-^tciranycjro-.AJi-pyion xxx-pyrazoio ^ o ,'f-ujpynuxuc--j - 
carboxamide 




IN "i56nzyi-"4-^cyciop6niyiaiiJiiio ^"X -cinyi~xxi~pyrazuiOL^,H— ujpyiiuxu,c*"j" 
carboxamide 


•HI 


iN -i>eiizyi-4-\cycioneAyiaiiiiiio/- x -cinyi- x xi'-pyxazoioi, o ,*r"Ojpyxitixiic"j - 
carboxamide 


At 
41 


X -/\ceiyipiperLam^-*yx^ammuj -iN-Dciizyi-x-6uiyi*xxi-pyia^ioL ^jH-'ujpyxium^ 
S-carboxamide 


42 


H'^c^y ciopeniyiammo x -cinyi-iN -^z-euiyiouiyi^-xxi-pyrazoioi. j,H-ojpyriumc- j - 
carboxamide 


4a 


'f-^L-y cionexyiamino )-x -e tnyi-iN -^^-e uiy x o ixiyij^ x ji-pyi^izoioi. j»*r-ujpyxxujiic"' j - 
carboxamide 


44 


X -iitnyiTiN -v^x-euiyiDuiyi ^"-H-^iciiaxiyuro-i^xi-pyrji^ »*r" 
b]pyridine-5-carboxamide 


4D 


X -iiinyiHN -v.'^'^tnyiDuty i^-4-|^^ x-mcuiyipi^ 
blpyridine-5-carboxamide 


40 


^"L\ * " ACetyipipcriaiii-^-y 1 jayiunoj^x -ctny i-in •"^z.-cuiy louuyi^-xri^pyxai&uiuL^j 
b]pyridine-5-carboxamide 


4/ 


4*^\-iyciopciiiyiaXi]XQO J" X ■©iiiy "^*t"Jiiuw4 v/pucuy 1^ X xx~py 1 cum.'iv/ l*j j^^I' jp jf * xu^u*^-' 

carboxamide 


40 


H^\v*»ycion6Ayiziiiixiio _^"X "<3Liiyi"iN *^''r~xiiiuxupiiciiy xxi^pyxcL&ijiuL-? j*T""ujpyi j.uxiio"*./"' 
carboxamide 


49 


1 -Ethvl-N-f 4-fIuoroDhenvl'i-4-rf 1 -methvloiDeridiii-4-vI)aminol - IH-ovrazolor 3 ,4- 
b]pyridine-S-carboxamide 


50 


4-[(l-Acetylpiperidin-4-yl)amino]-l-ethyl-N-<4-fluorophenyl)-lH-p 
b]pyridine-S-carboxamide 


51 


4<Cyclopentylamino)-l-ethyl-N-n-propyl-lH-pyrazolo[3,4-b]pyridine-5 
carboxamide 
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52 


4-(Cyclohexylaimno)-l-^thyl-N-n-propyl-lH-pyrazolo[3,4^^ 
carboxamide 


53 


l-Ethyl-N-n-propyl-4-(tetrahydro-2H-pyran-4-ylam 
b]pyiidine-S-carboxaimde 


55 


4^[(l-Acetylpipendm-4-yl)anmio]-l-ethylTN-n-propy^^ 
b]pyridine-S-carboxaniide 


56 


N-Ben2yl-l-ethyl-4-[(l-methylpipOTdm-4-yl)amino]-^ 
S-carboxamide 


57 


4-[( 1 -Acetylpipendin-4-yl)aimno] -1 -ethyl-N-(pyndin-4-ylinethyl)-lH- 
pyrazolo[3,4-b]pyridine-5-carboxaimde 


61 


N-Beiizyl-4-(cyclopentylanmio>l-methyl-lH-pyrazolo[3,4-b]pyndiTO 
carboxamide 


62 


N-Benzyl-4-(cyclonexylanuno)-l-inethyl-lH-pyi:^^ 
carboxamide 


63 


N-Beiizyl-l-metiiyl-4-(te1xahydro-2H-pyran-4-ylamino)-lH-pyr^^ 
b3pyridine-5-carboxamide 


64 


4-(Cyclopentylamino)-N-(2-^thylbutyl)-l-methyl-lH-pyrazolo[3,4-b]py^ 
caiboxamide 


65 


4KCyclohexylammo)-N<2-^thylbutyl)-l-me&yl-lH-pyrazolo[3,4-b]pyndme-5- 
carboxamide 


66 


N-(2-Ethylbutyl)-l -methyi-4-(teti:anydro-2H-p^^ 
b]pyridine-5-carboxamide 


67 


4-(Cyclopentylamino)-N-(4-fluorophenyl)-l-methyl-lH-pyrazolo[3,4-b]pyridi^ 
5 -carboxamide 


68 


A ^-1 ^ • X XT / A C\ ^ ^l-^ IX 1 ^1 ITT - A T — J 5 n C 

4-<Cycionexylaramo)-NK4-fluoropnenyl)-l-methyl-lH^ 
carboxamide 


69 


N-(4rHuorophenyl)-l-methyl-4-(tetrahydro-2H-pyran-4-ylamino) 
pyrazolo[3,4-b]pyridine-5-carboxamide 


70 


4-(Cyclopentylamino)-l-metiiyl-lH-pyrazolo[3,4-b]pyridine-5-carboxamide 


71 


4-(Cyclohexylaimno)-l-methyl-lH-pyrazolo[3,4-b]pyridine-5K:arboxainide 


72 


1 ■» A—aI—— .1 A - . % . % OTT A 1 » X ITT - - - 1 ro A t T »-■■•.- ^ 

l-Metnyl-4-<tetranydro-2H-pyran-4-ylammo)-lH-pyr 
carboxamide 


74 


A r^l A -^ — ^ 1 • Ji A _-1X_ IkT < < - ^< ITT < _ ^ 

4-[(l-Acetylpipendin-4-yl)ammoj-N-beiizyl-l-metn^ 
b]pyridine-5-carboxamide 


76 


A r>"i A ^ 1 • "J" A IX • ^1 X.T ✓/x .^.l— .11^..A_.tX 1 - .^1 1 ITT - - 1 - r/% a 

4-[( 1 -Acetylpipendin-4-yl)ammoJ-N-(2-ethylbutyl)-l-methyl^ 
D jpynome- J *^ar ooxamiQe 


78 


4-[(l-Acetylpiperidin-4-yl)amino]-NK4-fluorophenyl)-l-methyl-lH-py^ 
b]pyridine-S-caiboxamide 


81 


l-Ethyl-N-methyl-4Ktetrahydro-2H-pyran-4-ylamino>l^^ 
b]pyridiae-5-carboxamide 


82 


l-Ethyl-NJS[-dimuethyl'4-(tetrahydro-2H-pyran-4-ylamino)-ffl 
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b]pyridine-5-carboxaimde 




1 -jDtnyi-JN -euiyi-4-(,teiranyaro-2H-pyran-^ 
5-carboxamide 


HA 


i-iitnyl-iN-isopropyl-4-(tetranyaro-2H-p3a:an-4-yl 
blpyridine-S-carboxamide 


oD 


IN -iJciizyi- 1-^inyi-^-Lv.^o j-ietranyaro 
b]pyridine-5-carboxamide 


OO 


IN -ijenzyl- 1 -etnyi-4-L(oK)-tetranyaroiuraii-3-ylaxiunoj- lxl-pyrazolo[3,4- 
b]pyridine-5-carboxamide 


0/ 


JN -JtJenzyl- 1 -etnyl-^-(tetranyarotmen-3-ylainmo)- IH-p ja^azolo[3 ,4-Djpynaineo-' 

carboxamide 


00 


JN -iie!izyi-4-Qcyclopropylaimno)-l -emyl-lH-pyra201o[3,4-D^ 
carboxamide 


fiO 


xn -x>enzyi-4-n i , iKuoxiaotetraiiydn>tmen-3-yl)animoj-l-etnyl^ 
blpyridine-S-carboxamide 


on 


JN-jJenzyi-^-L^ , l<uoxiaotetranyaro-2n-tniopyran-4-y^ 
pyrazolo[3»4-blpyridme-5-cai1x>xan]ide 


yi 


JN-oenzyi-i-etliyl-4-(tetianyaro-2H-tm 
b]pyridme-S-carboxaimde 




i-i3tnyl-N-(4-iluoropnenyl)-4-L(35)4eti:an 
b]pyridme-5-carboxamide 




1 -litnyl-iN -(4-iluoropnenyl}-4"l(3K)-tetrahya^ 
b]pyridine-5-carboxamide 




l-Ethyl-N<4-fluorophenyl)-4-(tetrahydro-ffl-^opyran-4- 
pyrazolo[3,4-b]pyridme-5-carboxainide 


Off 


l-Ethyl-N-(4-fluorophenyl)-4-<tet]:ahydrotUen-3-y^ 
blpyridine-S-carboxamide 


o< 


4-(Cyclopropylaimno)-l-ethyl-N-(4-fluorophenyl)-lH-py^ 
carboxamide 




97 


4-[(lJ-DioxidotetrahydrotWen-3-yl)ainino]-l-ethyl-N-(4-fluorophenyl)-lH- 
pyrazolo[3,4-b]pyridine-5-carboxaimde 


98 


4-[( 1 4 -I^oxidotetrahydro-2H-tMopyTan'4-yl)aii]m 
lH-pyTazolo[3,4-b1pyridine-S-carboxaniide 








Example 
No. 


Name 




100 


l-Ethyl-iV-[4-(methylsulfonyl)benzyl]'-4-(tetrahydro-2/f-p^ 
ylamino)-li/-pyrazolo[3,4-&]pyridine-5-<:arboxaimde 




101 


rerr-Butyl (l-{ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-li?- 
pyrazolo[3,4-Z?]pyriddn-5-yl]carbonyl}piperidin-3-yl)methylcarbamate 




102 


l-Ethyl-iV-[3-(methylsulfonyl)benzyl]-4-(tetrahydro-2H-pyrm 
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yiaiDino>- i rz -pyrazoioLo j^-o jpyncune- j -carDoxamiae 


103 


l-Ethyl-5-{ [5-methoxy-6-(trifluoiomethyl)-2,3-dihydro-liy-indol-l- 
yi jcarcx>nyi / -iv-icujMyaio-z/z-pyran-^Hyi- x/i-pyrazoio l j ,H'-£?jpynQin-*i-- 
amine 




iV-L^D-i-^iiioropyiiain-z-yji jmeinyij- i-exnyi-*i-~^ieiranyaio-z/3-pyran 
ylamino)-lH-pyrazolo[3,4-Z?]pyridine-5-carboxamide 




I v-^^^t—i^nioroDcnzyi ^- 1 rcuiyi-iV-isopropyi-^-^ieiraJiyaro-z/i-pj^ 
ylamino)-lfl'-pyrazolo[3,4-fc]pyridine-5-carboxamide 




iV-^j-\-^iuoiODeiizyi^-i-einyi-i^ 

pyran-4-ylaimno)-lJE^-pyra2olo[3,4-i>]pyridine-5-carbo^ 


1 A*? 
IV i 


i-xiinyir/v-L^j-ineinyio-pnenyusoxaz 
pyran-4-ylamino)-li7-pyrazolo[3,4-Z?]pyri(Hne-5-carboxaim 


1 Afi 


iV-V'^-r^rr-jouxoxycinyi ^-i-etnyi-^-^LCtranyuro-Zxa-pyran^-yia^ 
pyrazolo[3,4-fc]pyridine-5-carbox:amide 


1AO 


1 -xiuiyi-*fr-^i6iranyaro-z/2-pyi^n ^-iv-^ x ,^-uUaZOi--z--yiineinyi ^- 
lH-pyrazolo[3,4-2^]pyiidine-5-carboxaimde 


11A 


1 -liinyiTi Y-^/ynimcun-^yiincuiyi ^-^^LeiranyurO"Z/i-pyian-*Hyiai^ ^- 
lff-pyrazolo[3,4-fe]pyridine-5-carboxamide 


111 


x-jjfUiyi-iV-i_^^-inctnyi-i ,o-uUazoi-H^ ^ineuiyij-H-\^iciranyuro~^/i-pyrdii- 
4-ylamino)-l/f-pyra2olo[3,4-fc]pyridine-5-carboxaim 


XX<i& 


iV-|.o-^#ciT-j5Uioxyineuiyi^Dciizyij-i-c 
ylaimno)-l/f--pyrazolo[3,4-fc]pyridine-5-carboxamide 




i-xiinyi-/v- \ ^-Lincuiyiv^incuiyisuiioiiyi ^aminojcLnyi j-h— ^icixanyuro-^ri- 
pyran-4-ylaimno)- liy-pyrazolo[3 ,4-fc]pyridine-5-carboxamide 


11/1 
XX4 


1 -xiuiy 1-i V- ^lyiazin-z-yinieLnyi j-*r-^ieiranyaro-zrz -pyran-^-yion^^ ^- liz - 
pyra2olo[3,4-fc]pyridine-5-caiboxamide 


lie 
xxd 


i-nuiyio-t |.*H^pynaiu-z-yicaruonyi^pipCTazin- A-yij /-iv- 
tetrahydro-2/f-pyran'4-yl-l/^pyrazolo[3,4-&]pyri 


1 1rfC 

xxo 


i Y - v,'<^-^-^ruoro-o-iiuoro Denzyi ^- 1 -cinyi ^le nronyuro-^rz -pyran-H— 
ylamino)- lH-pyrazolo[3 ,4-fe]pyridine-5-carboxamide 


117 
XX / 


1 -xZfiiiyi-iY-'Lv.o^xo-' 1 ,o-cunyuropyiiuiii"0-'yi )jix^\iiyiy'^¥^\j,^\±di^^ 
pyran-4-ylaiiuno)-lH-pyrazolo[3,4-fc]pyridine-5-<;arboxa]m 


lift 
xxo 


iV- |^o*-\^x\ininocarDOuyx ^oenzyi j- i-einyi-H— ^tciranyciro-z/z 
ylamino)- 1 /f-pyrazolo[3 ,4-i?]pyridine-5-carboxaniide 


1 1Q 
XX2^ 


1 -Jtiinyi-i V- \ Lv.*"^"^y'^^*™^'^o jcaroonyijpncnyi / -^-^leixanyciro-z/i-pyraii- 
4-ylaniino)-lH-pyrazolo[3,4-£^]pyridine-5-carboxamide 


120 


1 -Fthvl-A/-r2-('1 -methvl-l ff-imida7r>l-4-vnpthvn-4-rtelTah vdro-2ff- 
pyran-4-ylainino)-lif-pyra2olo[3,4-Z?]pyridine-5-carboxainide 


121 


2-[(AiiUinocarbonyl)aimno]ethyl }-l •^thyl-4-(tetr^ 
ylamino)-lH-pyrazolo[3,4-&]pyridine-5-carboxamide 


122 


l-Ethyl-A^-(l/f-tetraazol-5-ylmethyl)-4-(tetrahydro-2/?-^ 
ylainino)-lfl-pyrazolo[3,4-fc]pyridine-5--carboxamide hydrochloride 



P33108P3 






1 -liinyi-^- vieiranyaro-ji/i-pyran-4--yi amino J-iV- L2-( IH- 1 ,2,4-tnazol- 1 - 
yl)ethyl]-lH-pyra2olo[3,4-fe]pyridine-5-K:arboxaiiiide 




ter*-i5 uiyi ^"Li L'''"^tnyi-^ticixanyQio-z/z-pyran-^ 
pyrazolo[3,4-Wpyridin-5-yl]catbonyl } (metihiyl)amino]ethylcarbamate 




1 -xiuiyi-^-^ic tranyar o-zrz -pyran-H— yiamino j-iV- 
(trifluoromethyl)phenyl]-lH-pyrazolo[3,4-Z>]pyridine-5-carboxaim 




r^/T-jDuiyi ^-v,l LA"einyi-4-^ieiranyaro-2/i-pyran-4-yianunoj-ix^ 
pyrazolo[3 ,4-i>]pyridin-5-yl]carbonyl } amino)piperidine-l-carboxylate 


ton 


1 -xiuiyi-iV- 1 J-LCJ^©tnyisuironyl;aniino Jpropyl } -^-(tetranyaro-2rz -pyran- 
4-ylaimno)-lH-pyra2olo[3,4-fe]pyridine-5-carboxainide 


xzo 


iV- Lz-^JL>inieinyiarQino ^uenzyi j - 1 -einyi--4-(^tetxajiyciro-2/i-pyran-4- 
ylaimno)-Ijy--pyrazolo[3,4-ft]pyridine-5-carboxairdde 




1 -xirinyi-i V- n 1 -einyipyrroiiain-z-yi jmeinyi j-4-ttetranyciro-2/z-pyran-4- 
ylainino)-lJy-pyra2olo[3,4-fc]pyridine-5-carboxamide 




i-isuiyi-iY-v'-^'xanyciroiur^^ 

ylaimno)-lH-pyrazolo[3,4-&]pyridine-5-carboxaimde 


xox 


i-^inyi-iV-ieLranyaro-z/2-pyran-^-yi-^^icii^^ 
lif-pyrazolo[3 ,4-&]pyridine-5-carboxamide 


XOA 


i v-\ H'-L^j-iiineinyiaiiiino jsuuonyij oenzyi j -l-elnyl-4-^let^allyQ^o-Zi2- 
py^an■4-ylaImno)-ll^-py^azolo[3,4-fe]pyridine-5K:aIboxaIm 


xoo 


x-jainyi-iv- ^ o-Lv.nieuiyisuironyi ^aminoj oenzyi ) -4-v,icixaiiyciro-2/2-pyraii- 
4--ylaiiuno)-lH-pyrazolo[3,4-fc]pyridine-5-cari)oxaimde 




1 - \ L A -iiinyi-'f-^iciranyaro-z/i-pyran-^-yiaimno j-iii-pyrazoiOL 
Z?]pyridin-5-yl]carbonyl}piperidine-2-carboxaimde 


xos 


i -iiinyi-iv- v.^nieinoxypn6nyij-^^ietran ^- iii- 
pyrazolo[3,4-fc]pyridine-5-carboxamide 


xoo 


i-iiuiyi-iv-LJ-^zK)xop3rrroucun-i-yi^ 
ylainino)-lH-pyrazolo[3,4-£)]pyridine-5-carboxaimde 


XOi 


i-limyl-iv-L'^-^l -ineuiyipyn^ouciin-2-yi jeinyij-^-^ietranyciro-Zri-pyraii-4-- 
ylamino)-lfl-pyrazolo[3,4-Z)]pyridine-5-carboxainide 




X -jDuiyi-i Y-ipyiicun-^-yimeinyi ^-H^^ieiranyciro-z/2-pyran-*Hyiaiiun ^- i/z- 
pyrazolo[3,4-fc]pyridine-5-carboxamide 


X*73^ 


1 -jiuiyi-iV- V i -nicinyipipenain-*Hyi ^-^I'-^ieiranyaio-Zfi -pyran-*i-yi amino 
l//-pyra2olo[3,4-fc]pyridine-5-carboxamide 


x*tu 


1 -nmyiw v-v. 1 -euiyipropyi^-^^Leuranyaro-2/z-pyran-4-yiainino j- 1/2- 
pyrazolo[3,4-i>]pyridine-5-carboxamide 


141 


1 -Rth v1 ( L-m ■neri di n - 1 -vl eth vl ^-4- f f ptrah vH m-.9 W-nvran -4- v1 iiTn i n n^- 

lfl'-pyrazolo[3,4-Z?]pyridine-5-carboxamide 


142 


l-Ethyl-iV^(3-morpholin-4-ylpropyl)-4-(tetrahydro-2^ 
ylan[iino)-lH-pyrazolo[3,4-fc]pyridine-5-carboxamide 


143 


iV-(3-Ethoxypropyl>l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino 
pyrazolo[3,4-fc]pyridine-5-carboxamide 
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144 


iv-(Cyclonexylmethyl)-l-e1hyl-4-(tetxahydro-2^ 
pyra2olo[3,4-i;]pyridine-5-carboxamide 


't AS 

145 


iv-[3-(Dimetnylaimno)propylJ-l-etnyl-4-(^^ 
ylaimno)-lH-pyrazolo[3,4-fe]pyridine-5-carboxaim 


14o 


l-Btnyl-iV-neopentyl-4-(tetranydro-2H-pyrmi-^^ 
pyrazolo[3,4-£^]pyridine-5-carboxanude 


147 


1 -etnyl-iV--(4-meuioxy Denzyl)-4-(tetranyaro-2ri-py^ lii- 
pyrazolo[3,4-&]pyridine-5-carboxamide 


^ AO 

148 


1 -Emyl-iv- { 2- [(phenylsulionyl)armno] ethyl ^ 
ylaimno)-lJy-pyrazolo[3,4-Wpyridine-5-carboxaim 


*! A€% 

149 


iv-[2-(Acetylanimo)etnylj-l-ethyl-4-(tetran 
lif-pyrazolo[3,4-i>]pyridine-5-carboxainide 


150 


l-Emyl-iv-{ 2-[(metnylsmronyl)aimnoJem 
ylainino)-lH-pyrazolo[3,4-&]pyridine-5-carboxaimde 


151 


l-Etnyl-iY-metnyl-iY-(pyndm-4-ylmeth 
ylaimno)-lH-pyrazolo[3,4-2^]pyddine-SK:arboxa]iude 


152 


i-Etnyl-iY-|2-[(2-metnoxypnenyl)(metnyl)am 
2H-pyran-4-ylamino)-liiZ-pyrazolo[3,4-Z?]pyridine-5-c 


153 


l-Etnyi-iv-(2-oxo-2-pnenyletnyl)-4-(tetranyaro-2H^ 
lH-pyrazolo[3,4-ib]pyridine-5-carboxainide 


- tSA 

154 


iv-(2,5-J>iiluo3CODen2yl)-l-euiyl-4-(teti^ 
pyrazolo[3,4-ib]pyridine-S-caiboxainide 


155 


l-Etnyl-4-(tetranydro-2/i-pyran-4-ylaimno)-i^^ 
(trifluoromethyI)benzyl]"lJy-pyrazolo[3,4-Z>]pyridine-5-carboxam 


156 


iVJ-Diethyl-iV-propyl-4-(tetrahydro-2ff-pyran-4-ylamino)- 
pyrazolo[3,4-i?]pyridine-5-carboxainide 


157 


XT ^ — - - - - 1 — ^1 ^ ji — J. 1 ^ ^% TT ^ A ^ - * — \ 1 TT 

iv-Cyciopropyl- i-etnyl-4--(tetranydio-2H-pyrra 
pyrazolo[3,4-fc]pyridine-5-carboxamide 


15o 


N-(2-amino-2-oxoethyl)- 1 -ethyl-4-(tetrahydro-2H-pyran-4-ylaniino)- 
lH-pyrazolo[3,4-b]pyridine-5-carboxamide 


159 


1 ^^*T«««1 XT - - _ j-l- 1- - --.-^x A / ^ _^ J, ^ 1 J ^> TT ^ A — < _ ■ - T . X *i TT 

l-Etnyl-Ar-(3-metnoxypnenyi)-4-(te1xahydro«2H-pyran^ 
pyrazolo[3,4-fc]pyridine-5-caiboxamide 


160 


iV-(3,4-Dinuorobeiizyl)-l-etnyi-4-(tetrah 
pyrazolo[3,4-£>]pyridine-5-carboxamide 


161 


Ethyl 3-({ [l-ethyl-4-(tetrahyar(>-2/f-pyran-4-ylanuno)-lJH-pyrazoloL3,4^ 
fc]pyridin-5-yl]carbonyl}aniino)propanoate 




i v-vi*ijenzyipipcnciin-*+-yi ^- i*-euiyi-H— ^leuanyaro-zii-pyran-H^ ^- 
l/f-pyra2olo[3,4-i>]pyridine-5-carboxamide 


163 


iV-Butyl-4-{ [l-^thyl-4-(tetrahydro-2/y-pyran-4-ylanimo)-l£^^ 
pyrazolo[3,4-&]pyridin-5-yl]carbonyl}piperazine-l-carboxamide 


1(14 


l-Ethyl-4-(tetrahydro-2if-pyran-4-ylainino)-iV-(13»4-tWadi 
ljy-pyrazolo[3,4-£)]pyridine-5"Carboxamide 
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165 


iV^-(2,3-Dihydro-liy-incien-2-yl)-l-ethyl-4-(tetrahydro-2H^ 
ylaimno>l/f-pyrazolo[3,4-6]pyridine-5-carboxainide 


166 


l-Emyl-iv-[2-(2-K)xoiimdazoUdin-l-yl)ethyl^ 
ylaiiiino)-lH-pyrazolo[3,4-fc]pyridine-5-carboxaimde 


167 


iV^(3,4-Dimethoxyben2yl)-l-ethyl-4-(tetrahy<ta^ 
ljff-pyrazoIo[3,4-&]pyridine-5-carboxaimde 


168 


iS^(3-CMorobenzyl)-l-ethyl-4-(tetrahydro-2ff-pyran-4-ylaii^ 
pyrazolo[3,4-Z>]pyridine-5-carboxanude 


169 


l-Ethyl-5-[(4-methylpipera2in-l-yl)carbonyl]-iN^-tetr^^ 
yl-ljff-pyrazolo[3,4-fc]pyridin-4-amine 


170 


l-Emyl-iY-(2-hydroxyethyl)-4-(teti:^ydio- 
pyrazolo[3,4-£>]pyridine-5-carboxamide 


171 


l-Ethyl-5-{[4-(4-methoxyphenyl)piperazm-l-yl]carbonyl}-j/^^^ 
2fl-pyran-4-yl- liy-pyrazolo[3,4-iF]pyridin-4-amine 


172 


l"Ethyl-JV-{ 4-[(methylsulfonyl)methyl]phenyl } -4-(tetrahydro-2H-pyran- 
4-ylaimno)-lH-pyra2olo[3,4-&]pyridine-5-carboxaim 


173 


N-[3-(dimemylaimno)-3-oxopropyl]*l-ethyl-4-(tetrahydro-2H^^ 
ylaiiuno)-lH-pyrazolo[3,4-b]pyridine-5-carboxamide 


174 


l-Ethyl-iV-[(l-methyl-lif-iimdazol-5-yl)metiiyl]"4-(^^ 
pyran-4-ylainino)-li?-pyrazolo[3,4-fc]pyridine-5-carboxaim 


175 


l-Elhyl-iV-{4-[(methylamino)sulfonyl]phenyl}-4-(tetrahydro-^ 
4-ylamino)-lj7-pyrazolo[3»4-2^]pyndine-5-carboxaimde 


176 


iV-(2-Cyanoethyl)-l-ethyl-4-(tetrahydro-2H-pyran-4- 
pyrazolo[3,4-£>]pyndine-5-carboxaimde 


177 


l-Ethyl-7V-methyl-iV-[(5-methyl-l,3,4-oxadiazol-2-yl)me 

(tetrahydro-2H-pyran-4~ylamino)-lH-pyrazolo[3,4-6]pyridin^ 

carboxamide 


178 


l«EthylTAr-[(l-methyl-lH-pyrazol-4-yl)methyl]-4-(tet^ 
4-ylajmno)-lH-pyrazoio[3,4-Z>]pyndine-5-carboxaimde 


179 


l-Ethyl-7\^-methyl-7/-[(l-methyl-li?-imidazol-2-yl)methyl]-4- 

(tetrahydro-2H-pyran-4-ylaimno)-lH-pyrazolo[3,4-Z>]pj^ 

carboxamide 


180 


l-Ethyl-4-(tetrahydro-2ff-pyran-4-ylaimno)-iV-(2-^ 
pyrazolo[3,4-2>]pyridine-S-carboxamide 


181 


N- [2-(4-Chlorophenyl)ethyl]- 1 -ethyl-4-(tetrahydro-2H-pyran-4- 
ylamino)-l//-pyrazolo[3,4-Z?]pyridine-5-carboxamide 




i -iitnyi-iV-L2-^z-iiietnoxypnenyi jetnyi j-4-Qtetranyaro-z/2-pyran-4- 
ylamino)-lH-pyrazolo[3,4-fc]pyridine-5-<arboxaimde 


183 


Ethyl 4-(cyclohexylamino)-l-(3-ethoxy-3-oxopropyl)-ljfir- 
pyrazolo[3,4-fe]pyridine-5-carboxylate 


185 


Ethyl 1 -n-propyl-4-(tetrahydro-2fl^pyran-4-ylainmo)-lH-pyrazoloP 
fc]pyridine-5"Carboxylate 



-Ill- 



186 


Ethyl l-(2-hydroxyethyl)-4-(tetxahydro-2H-pyran-4-ylaim 
pyrazolo[3,4-&]pyridine-5-carboxylate 


187 


N-[4-(Memylsulfonyl)benzyl]-l-n-propyl-4-(te^ 
ylaniino>lJy-pyrazolo[3.4-blpyridine-5-carboxamide 


188 


N-(4-Huorophenyl)-l-n-propyl-4-(tetrahydro-2if-^ 
pyrazolo[3,4-ib]pyridine-5-carboxaimde 


189 


Ethyl 1 -ethyl-6-methyl-4-(tetrahydro-2ff-pyran-4-ylainmo)-lH- 
pyrazolo[3,4-£>]pyridine-5-carboxylate 


190 


Ethyl 4<cycIohexylainino)-l-ethyI-6-methyl-lff-pyrazolo[3,4- 
fe]pyridine-5-carboxylate 


191 


4-(Cyclohexylaimno)-l-ethyl-6-methyl-iV-[4-(methylsulfonyl)be 
li/-pyrazolo[3,4-fc]pyridme-5-carboxaimde 


192 


iV-Benzyl-4-(cyclohexylamino)-l-ethyl-6-methyl-liy-pyrazolo[3,4- 
fe]pyridine-5-carboxainide 


1 A'9 

193 


4-(Cyclohexylaimno)-l-ethyl-iV-(4-fluorophenyl)-6-methyl-lH- 
pyrazolo[3,4-fc]pyridine-5-carboxamide 


1 A>l 

194 


4-(Cyclohexylanuno)-l-^thyl-6-methyl-iV-[4-(tnfluoromethyl)beiizyl]- 
l//-pyrazolo[3,4-Z^]pyridine-5-carboxaimde 


t Af 

195 


4-(Cyclohexylainino)-iv-(23-dihydro-lH-inden-2-yl)-l-ethyl"6-met^ 
ljH-pyrazolo[3 ,4-i^]pyridine-5-carboxamide 


196 


iV-Benzyl-l-ethyl-^-methyl-4-(tetrahydro-2H-pyran-4-ylaim 
pyrazolo[3,4-2^]pyridine-S-carboxamide 


197 


iV-Benzyl-l-ethyl-4-[(2-oxoazepan-3-yl)aiiimo]-l£r--pyrazolo[3,4- 
fc]pyridine-5-carboxaimde 


198 


iV-Benzyl-l-ethyM-[(3-hydroxycyclohexyl)aimno]-li?-pyrazoloP 
fe]pyridine-5-carboxamide; also called 
iN^-benzyl-l-ethyl-4-[(3-hydroxycyclohexan-l-yl)amino]-lH- 
pyrazolo[3,4-ib]pyridine-S-caiboxaimde 


199 


Ar-Beiizyl-l-ethyl-4-[(4-hydroxycyclohexyl)anuno]-lf?-pyrazolo[3,4- 
fe]pyridine-5-carboxamide; also called 
iV-benzyl--l-ethyl-4-[(4-hydroxycyclohexan-l-yl)aiiuno]-lH- 
pyrazolo[3,4-fc]pyridine-5-carboxaiiude 


200 


iV^Benzyl-l-^thyl'4-[(3-hydroxycyclopentyl)aniino]-lH-pyrazoto 
i>]pyridine-5-carboxaimde; also called 
iV-benzyl-l-ethyl-4-[(3-hydroxycyclopentan-l-yl)anuno]-lH- 
pyrazolo[3,4-fe]pyridine-5-carboxaimde 


201 


% T 44 a44^V"^.A 44 4V • 4 V*^^ ^ 

jV-Benzyl-l-ethyl-4-[(4-oxocyclohexyl)aimno]-li/-pyrazolo[3,4- 
c/jpynoine-D-carDoxaiBiac, aiso cauea 

iV-Benzyl-l-ethyl-4-[(4-oxocyclohexan-l-yl)ainino]-lf^pyrazolo[3,^ 
fe]pyridine-5-carboxamide 


202 


l-Ethyl"A^-(2-hydroxy-l-methylethyl)-4-(tetrahydro-2H-pyran-4- 
ylamino)-li/-pyrazolo[3,4-*]pyridine-5-carboxainide 


203 


Methyl (25)-2-({ [l-ethyl-4-(tetrahydro-2H-pwan-4-ylanuno)-l/^ 
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I pyrazolo[3,4-fc]pyridin"5-yl]carbonyl } aimno)-3-hydroxypropanoate 

Exa- Name 

mple 

no. 

204 Ethyl l-ethyl-4-[(4-hydroxycyclohexyl)ainino]-lH-pyrazolo[3,4-b]pyri 

205 Ethyl l-ethyW-[(4K)xocyclohexyl)aimno]-lH-pyrazolo[3,4-b]pyridme-5-carbo 
207 Ethyl 4-[(l-acetyl-4-piperidmyl)aniino]-l-^thyl-lH-pyrazolo[3,4-^ 

209 Ethyl 4-[(4-aminocyclohexyl)anmo]-l-ethyl-lH-pyrazolo[3,4-b]p^ 

210 Ethyl-N-[(l-oxido-3-pyridmyl)methyl]-4<tetrahydro-2H^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

211 l-Ethyl-N-[(l-oxido-2-pyridmyl)methyl]-4-(teti:ahydro 
pyrazolo[3,4-b]pyridine-5-carboxainide 

212 l~EthyI-N-[(l-<)xido^-pyridinyl)methyl]-4-(tetrahydro-2H-pyran-4^ 
pyrazolo[3,4-b]pyridine-S-carboxamide 

214 4-[(cis-4-Axninocyclohexyl)aiximo]-l-ethyl-N-<phenyIii^ 
S-carboxaimde 

221 4KCyclobutylaimno)-l-ethyl-N-(phenylmethyl)-lH-pyrazolo[3,4-b]pyri 

222 4<Oycloheptylaimno)-l-ethyl-N-(phenylmethyl)-lH-pyrazolo[3,^^ 
carboxamide 

223 l-Ethyl-4-[(4-methylcyclohexyl)ammo]-N-(phenyln^ 
carboxamide 

224 l-Ethyl-4-[(3-methylcyclohexyl)anuno]-N-(phenylinethyl)-lH^ 
carboxamide 

225 l-Ethyl-4-[(l-methylcyclohexyl)amino]-N-(phenylmethyl)-lH-pyrazoto^ 
carboxamide 

226 4.[(lR,2R,4S)-Bicyclo[2.2.1]hq>t-2-ylammo]-l-ethyI-NKphenyl^ 
b]pyridine-5-carboxamide 

227 4-[(lR,2S,4S)-Bicyclo[2.2.1]hept~2-ylamino]-l-ethyI-N-(phenylmethyl)-lH-^ 
b]pyridine-5-carboxamide 

228 l-Ethyl-4-{ [(3S>2K)xo-3-pyrroUdinyl]ammo}-N<phenylmethyl)-lH-pyrazoloP 
b]pyridine-S-carboxamide 

229 4-[(2,5-Dioxo-3-pyrrolidinyl)amino]-l-ethyl-N-0?benylmethyl)^ 
5-carboxamide 

230 4Kl-Azabicyclo[2.2.2]oct-3-ylamino)-l-ethyl-NKphenylmethyl)-lH-pyrazolo[3,^ 
b]pyridiiie-5K:arboxamide 

231 l-Ethyl-4-[(l-methyIcyclohexyl)amino]-N-{ [4-(methyloxy)phenyl]methyl}-lH- 
pyrazolo[3,4-b]pyridine-5-carboxamide 

233 4-(C^clobutylamino)-l-ethyl-N-{[4-(methyloxy)phenyl]methyl}-lH-pyrazo^^ 
b]pyridine-5-carboxamide 

234 4KCycloheptylamino)-l-ethyl-N-{[4-(methyIoxy)phenyl]methyl}-lH-pyrazolo[3 
b]pyridine-S-carboxanude 

235 4-[(lR.2R,4S)-Bicyclo[2.2.1]hept-2-ylamino]-l-ethyI-N-{[4<methyl^^^ 
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lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 
236 l-Ethyl-4r[(4-methylcyclohexyl)aniino]-N-{ [4-(methyloxy)phenyl]methyl }-lH- 

pyrazoIo[3,4-b]pyridme-S*^arboxaimde 
iyj l-Ethyl-4-[(3-methylcyclohexyl)aimno]-N-{ [4-(methyloxy)phenyl]methyl}-lH- 

pyra2olo[3,4-b]pyridme-5-carboxaimde 

238 4-[(lR,2S,4S)-Bicyclo[2.2J]hept-2-ylaimno]-l-ethyl-N-{[4-( 
lH-pyra2olo[3,4-b]pyridme-5-carboxaimde 

239 4-[(cis-4-AmmcK:yclohexyI)ainino]-l-ethyl-N-{ [4-(methyloxy)phenyl]inethyl}-lH- 
pyrazolo[3,4-b]pyiidme^S-carboxaixiide 

240 4-(Cycloheptylamino)-l-ethyl-N-({4-[(methylsid^ 
pyrazolo[3,4-b]pyridine«5-carboxaimde 

241 4KCyclobutylaiiimo)-l-ethyl-N<{4-[(iiiethylsuIfonyl)ai^ 
pyrazolo[3,4-b]pyridine-5-carboxaiDide 

242 4-[(lR,2R,4S)-Bicyclo[2.2.1]hept-2-ylaimno]-l-ethyl^^^ 
[(inethylsuIfonyl)ainino]phenyl}iiiethyl)-lH-py^ 
carboxamide 

243 4-[(lR,2S,4S)-Bicyclo[2.2.1]hept-2-ylammo]-l-ethyl-N-({4- 
[(mefhylsulfonyl)ainino]phenyl}methyl)-lH-pyra2olo[3,^^ 
carboxamide 

244 l-Ethyl-4-[(4-methylcyclohexyl)ammo]-N<{4-[(^ 
pyrazolo[3,4-b]pyridme-5-carboxai3adde 

245 l-Ethyl-4-[(3-methylcyclohexyl)aimno]-N-({4-[(methyl^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

247 l-Ethyl-4-[(l-methylcyclohexyl)ammo]-N-({44(methylsidfonyl^ 
pyrazolo[3,4-b]pyridme-S-carboxan]ide 

248 4-[(cis-4-Aininocyclohexyl)aniino]-l-ethyl-N-({4-[(niethyls^^ 
lH-pyrazolo[3 ,4-b]pyridine-5-carboxamide 

249 4<Cyclohexylammo)-l-ethyl-N<{4-[(methylsulfonyl)aim 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

250 4KCycloheptylanimo)-N<23-<iihydio-lH-inden-^^^ 
S-carboxamide 

251 4KCyclobutylaimno)-N<23-dihydro-lH-inden-2-yl)-l 
carboxamide 

253 N<2,3-Dihydro-lH-inden-2-yl)-l-ethyI-4-[(3-methylcyclohexyl)amin 
b]pyridine-S-caiboxamide 

254 N-(23-Dihydro-lH4nden-2-yl)-l-ethyM-t(4-methylcyclohexyl)ai^ 
b]pyridine-5-carboxaimde 

255 4-[(lR,2R,4S)-Bicyclot2.2.1]hept-2-ylainmo]-N-(23-dihydro-lH-inden^ 
pyra2olo[3,4-b]pyridine-5-carboxamide 

256 4-[(lR,2S,4S)-Bicyclo[2.2.1]hept-2~ylamino]-N<23Hiihydro-lH4nden-2-^^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

257 N-(23-Dmydix>-lH4nden-2-yl)-l^thyl-4-[(l-methylcyclohexyl)amm 
b]pyridine-S-carboxamide 
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258 4-[(cis-4-Aiiimocyclohexyl)ammo]-N-(23-dmydro-lH^ 
pyrazolo[3,4-b]pyridme-5-<:arboxaimde 

259 l-Ethyl4^-{4-[(methylsulfonyl)methyl]p^ 
pyrazolo[3,4-b]pyridine-S-carboxamide 

260 N-[(2,4-Diniethylphenyl)methyl]-l-ethyl-4-[(4H)XocyclohexyO 
b]pyridine-5-carboxamide 

261 N-[(3,4-Dimethylphenyl)methyl]-l-ethyl-4-[(4K>xocyclohexyl)aiiiin 
bJpyridine-S-carboxamide 

262 N-[(3,4-Dichlorqphenyl)methyl3-l-ethyl-4-[(4K)xocyclohe^^ 
b]pyiidine-5-carboxaimde 

263 l-Ethyl-N-{[4<methyloxy)phenyl]niethyl}-4-[(4K)xocyclohexyl)ai^ 
b]pyridine-5-carboxainide 

264 l-Ethyl-N<{4-[(methylsulfonyl)ammo]phenyl}mBt^^ 
pyTazolo[3,4-b]pyridme-S-carboxaimde 

265 N-{ [4-(Diinethylainino)phenyl]methyl}-l-e&yM-^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

266 N-<{4-[(Difluoromethyl)oxylphenyl}methyl)-l-ethyl-4-[(4K>xocycl^^ 
pyrazolo[3,4-b]pyridine-5-carboxaiiude 

267 l-EthyM-[(4K>xocyclohexyl)amino]-N-{ [4-(trifIuoromethyl)phenyl]inethyl}-lH- 
pyrazolo[3,4-b]pyridine-S-carboxaimde 

268 l-Ethyl-N-{[4<methylsulfonyl)phenyl]methyl}-4-[(4K)xocyc^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

269 l-Ethyl-N-(4-fluorophenyl)-4-[(4-oxocycIohexyl)anuno]-lH-pyr 
carboxamide 

270 lrEfhyl-4-[(4K>xocyclohexyl)aimno]-N<2-pyridmyl^ 
carboxamide trifluoroacetate 

271 N-(23-Dihydro-lH-inden-2-yl)-l-ethyl-4-[(4-oxocyclohexyl)amm 
b]pyridine-5-carboxamide 

272 N-(l-Acetyl-4-piperidmyl)-l-ethyl-4-[(4K)xocyclohexyl)anuno]-lH-py^ 
blpyridine-S-carboxainide 

273 l-Ethyl-N-[(l-inethyl-lH-pyi^ol-4-yl)niethyl]-4-[(4K)XTO^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

274 N4-Diethyl-4-[(4-oxc)cyclohexyl)ammo]-lH-pyrazolo[3,4-b]pyridine-5-c^^ 

275 l-Ethyl-4-[(4-oxocyclohexyl)aimno]-N<l,3-tMazol-2-ylmethyl)-lH^ 
blpyridine-S-cacboxamide 

276 l-Ethyl-N-<phenylmethyl)-4Ktetrahydn)-2H-pyran 
5-carboxaimde 

277 N-({4-[(Difluoromethyl)oxy]phenyl}methyl)-l-ethyl-4-(tetrahydro-2H-pyra^^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxainide 

278 l-Ethyl-4-(tetrahydro-2H-pyran-3-ylanuno)-N-{[4-(trifluoro 
pyrazolo[3,4-b]pyridine-S-carboxanude 

279 l-Ethyl-N-{ [4-(inethylsulfonyl)phenyl]methyl }-4-(tetrahydro-2H-pyran-3-ylamino)-lH- 
pyrazolo[3,44)]pyridine-5-carboxamide 
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280 l-Ethyl-N-{4-[(methylsulfonyl)methyl]phenyl}-4-(tetrahy^ 
pyrazolo[3,4-b]pyridine-'5-carboxamide 

281 l-Ethyl-N-(4-fluorophenylH-(tetrahydro-2H-pyran-3-yla^ 
b]pyridine-S-carboxaimde 

282 l-Ethyl-N<2-pyridinylmethyl)-4Ktetrahydro-ffl-p 
b]pyridme-5-carboxainide trifluoroacetate 

283 N-(2,3-IMhydro-lH4nden-2-yl)-l-ethyl-4<tetrahydro-m^ 
pyrazolo[3,4-b]pyridine-S-carboxaimde 

284 N<l-Acetyl-4-piperidinyl)-l-ethyMKtetrahydro-2H-pyM 
b]pyridine-S-carboxaimde 

285 l-Ediyl-N-[(l-methyl-lH-pyrazoW-yl)methyl]-4-(tetr^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

286 N,l-Diethyl-4-(tetrahydro-2H-pyran-3-ylaimno)-lH-pyi:azolo^^ 

287 l-Ethyl-4-(tetrahydro-2H-pyran-3-ylamino)-NK 
b]pyridine-S-caTboxamide 

288 4-[(4,4-Difluorocyclohexyl)aimno]-l-«thyl-NKphenyli^ 
S-carboxanude 

289 l-Ethyl-4-[(4-fluoro-3-cyclohexen-l-yl)ammo]-N<phenylm^ 
blpyridine-S-carboxamide. 

290 4-[(l-Acetyl-4-piperidinyl)ainmo]-N-(2,3-4myd^ 
blpyridine-S-carboxaznide 

291 4-[( l-Acetyl-4-piperidinyl)aimno]-N-[(3,4-dicWorophenyl)^^ 
. pyrazolo[3,4-b]pyridme-5-carboxaiiiide 

292 4-[(l-Acetyl-4-piperidinyl)aniino]-l-ethyl-N-[(3-fluorophenyl)m^ 
b]pyrid3ne-S-carboxaiDide 

293 4-[(l-Acetyl-4-pipOTdinyl)ammo]-N-[(3,4-difluorophenyl) 
b]pyridine-5-carboxaniide 

294 4-[(l-Acetyl-4-piperidinyl)ainino]-N-[(2,5-difluorophenyl)meA^^ 
b]pyridine-5-carboxarDide 

295 4-[(l-Acetyl-4-piperidinyl)ainmo]-l-ethyl-N-{[3-(tr^ 
pyrazolo[3,4-b]pyridme-5-carboxainide 

196 4-[(l-Acetyl-4-piperidinyl)aimno]-l-ethyl-N-{[4-(tri^ 
pyra2olo[3,4-b]pyridme-5-carboxainide 

297 4-[(l-Acetyl-4-piperidinyl)anuno]-N-I(2,6-difluorophenyl)^^ 
b]pyridine-5-carboxamide 

298 4-[(l-Acetyl-4-piperidinyl)ainmo]-N-t(3K:morophenyl)methyy 
blpyridine-S-carboxainide 

299 4-[(l-Acetyl-4-piperidmyl)ainmo]-l-ethyl-N-{[4Kmeth^ 
pyrazolo[3,4-b]pyridine-5-carboxainide 

300 4-[(l-Acetyl-4-piperidinyl)aimno]-l-ethyl-N-[4-(methyloxy 
b]pyridine-5-carboxaniide 

301 4-[(l-Acetyl-4-piperidmyl)aimno]-N-({4-[(dimethylai^ 
lH-pyrazolo[3,4-b]pyridme-S-carboxaimde 
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302 4-[(l-AcetyM-piperidmyl)aimno]-l-ethyl-NKlA3,4-tet^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

303 4-[(l-Acetyl-4-piperidinyl)amino]--N-{ [2<diniethylaimno)phenyl]methyl }-l-ethyHH- 
pyTazolo[3,4-b]pyridiiie-S-caxfooxaxnide 

304 4-[(l-Acetyl-4-piperidmyl)ammo]-N-[(2,4^cWor^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

305 4-[(l-Acetyl-4-piperidinyl)ainino]-l-ethyl-N-[(2-fluo^^^ 
b]pyridine-5-carboxaimde 

306 4-[(l-Acetyl-4-piperidinyl)ammo]-N-[(2-cMoro-6-fluorophenyl)met^^^ 
pyrazolo[3,4-b]pyridine-S-carboxaii]ide 

307 4-[(l-Acetyl-4-piperidmyl)aiiiino]-NK{4-[(dMuorometh^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

308 4-[(l-Acetyl-4-piperidinyl)amino]-N-{[3-<:Moro-4-(methyloxy^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

309 4-[(l-Acetyl-4-piperidinyl)aiiimo]-N-[(5K:moro-2 
pyrazolo[3,4-b]pyridiiie-S-carboxaiiiide 

310 4-[(l-Acetyl-4-piperidmyl)aimno]-N-(5-cmoro-2,3-^ 
pyrazolo[3,4-b]pyridme-5-carboxaiiude 

311 4-[(l-Acetyl-4-piperidmyl)ainino]-l-ethyl-N-(l,3-tMazol-^^^ 
b]pyridine-S-carboxainide 

312 4-[(l-Acetylr4-piperidinyl)amino]-l-ethyl-N-{[4Kme&^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

313 4-[(l-Acetyl-4-piperidinyl)aii)mo]-N-(2,2-KUphenylethyl) 
b]pyridine-5-carboxainide 

314 4-[(l-Acetyl-4-piperidmyl)aminol-l-ethyl-N<{4-[(methylsu^^^ 
lH-pyrazolo[3,4-b]pyridine-S-carboxainide 

315 4-[(l-Acetyl-4-piperidinyl)ammo]-l-ethyl-NK{4-[(melhylai^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxainide 

316 4-[(l-Acelyl-4-piperidinyl)amino]-N-{[4-(aimnosulfonyl)^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

317 4-[(l-Acetyl-4-piperidmyl)amino]-l-ethyl-N-({3-[(met^^^ 
lH-pyra2X>lo[3,4-b]pyridine-5-carboxaniide 

318 4-[(l-Acetyl-4-piperidmyl)aimno]-N"{[4-(aimnocaibonyl)ph^ 
pyrazolo[3,4-b]pyridine-5-carboxainide 

319 4-[(l-Acetyl-4-piperidmyl)ainino]-l-^thyl-N-{[6-<methyloxy)-3-p^^ 
pyrazoIo[3,4>b]pyridine-S-carboxaimde 

320 l-Ethyl-N-4-piperidmyl-4.(teti:ahydro-2H-pyran^ 
carboxamide 

321 l-Ethyl-N-(4-piperidinylmethylH<tetrahydro-2H-pyr^ 
b]pyridine-5-carboxaimde 

322 l-Ethyl-N-[Hethylsulfonyl)-4-piperidinyl]-4Ktetrahydro-2H^^ 
pyrazolo[3,4-b]pyridme-S-carboxamide 

323 l-Ethyl-N-{ l-[(l-inethylethyl)siilfonyl]^-piperidinyl }-4<tetrahydro-2H-pyran-4-ylaimno)- 
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lH-pyra2olo[3,4-b]pyridine-5-carboxaiiiide 

324 N-[l-(Cyclopentylsiilfonyl)-4-piperidmyl]-l-ethyl^ 
pyrazolo[3,4-b]pyridme-5-carboxamide 

325 l-Ethyl-N-[l-(methylsidfonyl)'4-piperidinyl]-4Ktetiahydr^ 
pyrazolo[3,4-b]pyridine-S-carboxamide 

326 l-Ethyl-N-{ 1 -[(phenylmethyl)sulfonyl]-4-piperidmyl}-4-(tetrahydro-2 
lH-pyra2olo[3,4-b]pyridine-5-carboxaimde 

327 l-Ethyl-N-[l-(phenylsulfonyl)-4-piperidinyl]-4-(tetrahydrc)-2H-pyrm 
pyrazoloES^^-blpyridine-S-carboxaimde 

328 l-Ethyl-N-[lKpropykulfonyl)-4-piparidmyl]-4-(tetr^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

329 N-[l<Cyclopropylcarbonyl)-4-piperidmyl]-l-ethyl-4-(tetrahydro-2H-^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

330 l-Elhyl-N-[l-(3-furanylcarbonyl)-4-piperidinyl]-4-(tetrahydro-^ 
pyrazolo[3,4-b]pyridme-S-carboxa]mde 

331 N-[lK3,3-Dimethylbutanoyl)-4-piperidinyl]-l-ethyl-4-(tetr^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

332 l-Ethyl-N-[lK2-ethylbutanoyl)-4-piperidmyl]-4-(teti^ydro 
pyrazolo[3,4-b]pyridine-5-carboxanude 

333 N-[l<Cyclopentylacetyl)-4-piperidmyl]-l-ethyl-4-(tel^ 
pyFazolo[3,4-b]pyridine-S-carboxainide 

334 l-EthylrN-[lK2-methylpropanoyl)-4-piperidmyl]-4Ktetrah 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

335 l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-N-[lKtetr^ 
piperidinyl]-lH-pyra2x>lo[3,4-b]pyridine-5-carboxaniide 

336 lTEthyl-N-<l -propanoyl-4-piperidinyl)-4-(teti^ydro-2H 
pyra2olo[3,4-b]pyridme-5-carboxamide 

337 N-[l-(N-Acetylglycyl)-4-piperidinyl]-l-ethyl-4-(tetra^ 
pyrazolo[3,4-b]pyridine-5-carboxaniide 

338 lTEthyl-N-[l<4-moipholmylacetyl)-4-piperidinyl]-4-(tetrah 
py]:azolo[3,4-b]pyridme-5-carboxaniide 

339 l-Ethyl-N-{l-[(4-oxocyclohexyl)carbonyl]-4-piperidinyl}-4-<tetrah 
ylarnmo)-lH-pyrazolo[3,4-b]pyridine-5-carboxamide 

340 l-Ethyl-N-[l-(l-piperidinylacetyl)-4-piperidinyl]-4-(tetrahydro-2H^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

341 l-Ethyl-N-{ l-[(l-xiiethyl-5-oxo-3-pyrroUdmyl)cajiDonyl]-4-pi^ 
pyran-4-ylai)mio)-lH-pyrazolo[3,4-b]pyridme-SK:arboxaniide 

342 l-Ethyl-N-{l-[(3-methyl-3-oxetanyl)carbonyl]-4-piperidinyl}-4Ktet^ 
ylainino)-lH-pyra2olo[3,4-b]pyridine-5-carboxamide 

343 l-Ethyl-N-{ l-[(4-fluorophenyl)acetyl]-4-piperidinyl }-4-(tetrahydro-2H-pyran-4-ylammo)- 
lH-pyrazolo[3,4-b]pyridme-5-<:arboxaimde 

344 N-{ [l-(3,3-Dimethylbutanoyl)-4-piperidinyl]inethyl}.l-«thyl-4K^^ 
ylanuno)-lH-pyrazolo[3,4-b]pyridine-S-carboxaxmde 
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345 N-{[lKCyclopentylacetyl)^-piperidmyl]methyl}-l-ethyl-4-^^^ 
ylamino)-lH-pyrazolo[3,4-b]pyri(iine-5-carboxaimde 

346 N-{[lKCyclopropylcarbonyl)-4-piperidmyl]methyl}-l-ethyl-4<tet^ 
ylaimno)-lH-pyrazolo[3,4-b]pyridine-S-carboxaimde 

347 l-Ethyl-N<{l-[(4-oxocyclohexyl)carbonyl]-4-piperidinyl}ineth^^ 

4- ylainino)-lH-pyrazolo[3,4-b]pyiidine-5-carboxaimde 

348 l-Ethyl-N-({l-[(4-fluorophenyl)acetyl]-4-piperidinyl}niethyl)^ 
ylammo)-lH-pyrazolo[3,4-b]pyridine-5-carboxaiiiide 

349 l-Ethyl-N-({ l-[(l-inethyl-5K)xo-3-pynoUdinyl)carbcmyl]-4-piperi 
(tetrahydro-2H-pyran-4-ylainino)-lH-pyrazolo^ 

350 Methyl 3-[(l-ethyl-5-{ [(phenylmethyl)aimno]carbcmyl}-lH-pyra2»to 
yl)aimno] cyclohexanecarboxylate 

351 3-[(l-Ethyl-5-{ [(phenylmethyl)annno]carbonyl}-lH-pyrazolo[3,^^^ 
yl)amino]cyclohexanecarboxyIic acid 

352 l-Ethyl-N-^henylinethyl)-4-(4-piperidinylanimo> 
carboxanude 

353 Ethyl l-ethyl-4-({ l-[(niethyloxy)acetyl]-4-piperidinyl }aniiiio)-lH-pyra2olo[3,4-b]pyridiiie- 

5- carboxylate 

354 Ethyl lKl-inethylethyl)-4-(tetrahydro-2H-pyran-4-ylaii^ 
carboxylate 

355 4-(Cyclohexylaimno>l-ethyl-N-methyl-lH-pyra2olo[3,4-b]py^ 

356 l-Ethyl-N-(4-fluorophenyl)-^-niethyl-4-(tetrahydrc^-2H-pyTan 
b]pyridme-5-carboxaimde 

357 l-Ethyl-6-methyl-N-{ [4-(methylsidfonyl)phenyl]methyl}-4Ktetrahydro-2H-pyraB^^ 
ylamino)-lH-pyra2M)lo[3,4-b]pyridine-5-^arboxainide 

358 N-(23-I)ihydro-lH-mden-2-yl)-l-ethyl-6-methyl-4-(tetr^ 
pyrazolo[3,4-b]pyridiiie-5-carboxaimde 

360 l-Ethyl-N-[3Kl-piperidinylcarbonyl)phenyl]'4-(tetrahydro-2H-pyran-^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

361 l-Efhyl-N-[4-<l-methylethyl)phenyl]-4-(tettahydro-2H-py^ 
blpyridme-S-carboxamide 

362 l-Ethyl-N-(2-fluorophenyl)-4<tetnd[iydro-2H-pyim-4-ylai^ 
b]pyridine-5-carboxamide 

363 N-{3-[(Dunethylaimno)carbonyl]phenyl}-l-^thyl-4<teti:ahy&^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

364 N-{4-[(Difluoroinethyl)oxy]phenyl}-l-^thyl-4<tetrahydrcH2H-pyr^ 
pyrazolo[3,4-b]pyridme-S-carboxaiDide 

365 N-{4-[Acetyl(methyl)amino]phenyl}-l-ethyl-4KtetrahydrcH2H-pyran-4^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

366 l~Ethyl-N-(4-hydroxyphenyl)-4Ktetrahydro-2H-pyran-4-ylanim 
b]pyriduie-5-carboxainide 

367 l-Ethyl-N-[4-(4-moiphoUnyl)-2-(trifluoromethyl)phenyl]-4<te^ 
ylaiiiino)-lH-pyra2olo[3,4-b]pyridine-5-carboxainide 
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368 l-Ethyl-N-4-pyridmyl-4Ktetrahydro-2H-pyran-4-ylai^ 
carboxamide 

369 l-Ethyl-N-{4-[(4-methyl-l-pipera2myl)carbonyl]phenyl}-4-(tetrah^ 
ylaimno)-lH-pyrazolo[3,44)]pyridine-SK:arboxaimde 

370 l-Ethyl-N-[2-(2-oxo-l-pyiTolidinyl)phenyl]-4-(tetrahydr^ 
pyrazolo[3,4-b]pyridme-5-carboxaniide 

371 l-Ethyl-N-[3-(methylsulfonyl)phenyl]-4-(tetiahydro-2H-p 
blpyridine-S-carboxainide 

372 N-{3-[Acetyl(methyl)aniino]phenyl}-l-ethyl-4-<tetrahydro-ffl 
pyrazolo[3,4-b]pyridine-5"Carboxaimde 

373 l-Ethyl-N-{ 3-[(methylsulfonyl)aimno3phenyl}-4Ktetrahydro-2H-^ 
pyrazolo[3,4-b]pyridine-5-carboxainide 

374 l-Ethyl-N-(4-£luoro-2-hydroxyphenyl)-4-(tetrahydro-2H-pyran^^ 
pyrazolo[3,4-b]pyridme-S-carboxaimde 

375 N-<4<!Uorophenyl>l-ethyl-4-(tetrahydro-2H-pyran-4-yla^ 
b]pyridme-5-carboxaimde 

376 N<3-CUoro-2-cyanophenyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylai^ 
b]pyridine-5-carboxaimde 

377 lrEthyl-N-[3<l-piperidinylsulfonyl)phenyl]-4<tetrahydro-2H-p>^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

379 l-Ethyl-N-[2-(methylsulfonyl)phenyl]-4-(tetrahydrcH2H-pyi^ 
b]pyridine-5-carboxamide 

380 N-{ 2-[Acetyl(methyl)ainmo]phenyl } - 1 -ethyl-4-(tetrahydro-2H-pyran-4-ylamino)- IH- 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

381 l-Ethyl-N-[3<4-moipholinylcarbonyl)phenyl]-4-(tetrah 
pyrazolo[3,4-b]pyridine-5-carboxaniide 

382 NK4-Chloro-3-cyanophenyl)-l-ethyl-4-(tetrahydro-2H-pyran-^ 
b]pyridme-5-carboxamide 

383 l-Ethyl-N<3-hydroxyphenyl)-4-(tetrahydro-2H-pyran-4-ylai^ 
b]pyridine-S-carboxaimde 

384 NK3-Chlorophenyl>l-ethyl-4-(tetiahydro-2H-pyim-^ 
b]pyridme-5-carboxaimde 

386 N-[3-[(Acetylammo)methyl]-4-(methyloxy)phenyl]-l-ethyl-4-(tetra^ 
ylamino)-lH-pyrazolo[3,4-b]pyridine-5-carboxamide 

387 l-Ediyl-N-[4-(l-piperidinylsxdfonyl)phenyl]-4<tetrahydro-2H-py^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

388 NK3-{[Cyclohexyl(methyl)amino]carbonyl}phenyl)-l-^thyl-4-(tefr 
ylaimno)-lH-pyrazolo[3,4-b]pyridine-5-^arboxaimde 

389 l-Ethyl-N-[2-(4-morphoUnyl)phenyl]-4<tetrahydro-2H-pyran-4^ 
b]pyridine-5-carboxan3ide 

390 N-{3-[(Acetylamino)suIfonyl]phenyl}-l-ethyl-4-(tetrahydro-2H-py^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

391 N<3-CWoro-4-hydroxyphenyl)-l-ethyl-4-(tetrahydro-2H-pyran 
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pyrazolo[3 ,4-b]pyridine-5-carboxamide 

392 l-Ethyl-N-{4-[(methylsulfonyl)ainino]phenyl}-4-(tetrah 
pynizolo[3,4-b]pyridme*S-carboxaniide 

393 l-Ethyl-N-{ 3-[(methylainino)carbonyl]phenyl}'4-(tetrahydrc^ 
pyra2olo[3,4-b]pyridme-5-carboxaimde 

394 l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainmo)-N-[3<t^ 
b]pyridine-5-carboxamide 

395 l-Ethyl-N-3-pyridinyl-4-(tetrahydro-2H-pyran-4-yl^^ 
carboxanude 

396 NK3,4-DicUorophenyl)-l-ethyl-4-(tetrahydro-2H-pyran-4^ 
b]pyridine-5-<:arboxamide 

397 N-[3-(An±iosulfonyl)-4K:Morophenyl]-l-ethyl-4-(tetrahy^^ 
pyrazolo[3,4-b]pyridme-5-carboxainide 

398 l-Ethyl-N-[3-(4-moipholmyl)phenyl]-4<tetrahydro-2H 
bjpyiidine-S-carboxamide 

399 l-Ethyl-N-[4-(4-morpholmylsulfonyl)phenyl]-4-(tetrahydr^ 
pyrazolo[3,4-b]pyridine-5-carboxainide 

400 l-Ethyl-N-{ 2-[(4-methyl-l -piperazinyl)carbonyl]phenyl }-4Ktetrahydro-2H-p 
ylaimno)-lH-pyrazolo[3,4-b]pyridme-S-carboxaxnide 

401 N-{2-[(Diiiiethylamino)carbonyl]phenyl}-l-eth^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

402 N-[2-CUoro-4<trifluoromethyl)phenyl]-l-ethyl-4Ktetrahyd^^ 
pyra2olo[3 ,4-b]pyridiiie-5-carboxamide 

403 N-{2-[(Acetylamino)methyl]phenyl}-l-ethyl-4-(tetrahydro-^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

404 N<2<Morophenyl)-l-^thyl-4-(tetrahydro-2H-pyran-4-^^ 
b]pjnridme-5-carboxamide 

405 N<3-CMoro-2-fluorophenyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-^^ 
b]pyridine-5-carboxamide 

406 l-Ethyl-N-(3-fluorophenyl)-4-(te1xahydro-2H-pyran-^^ 
blpyridine-S-carboxaimde 

407 NK2-Cyano-3-fluorophenyl)-l-ethyl-4<tetrahydro-2H-pyi^ 
b]pyridme-5-carboxainide 

408 l-Ethyl-N-[4-(propylsulfonyl)phenyl]-4-(tetrahydro-2H-pyra^ 
bJpyridine-S-carboxamide 

409 N-{4-[03imethylainino)carbonyl]phenyl}-l-ethyl-4-(tetrah 
pyrazoIo[3,4-b]pyridine-5-carboxaxmde 

411 l-EthyI-N-[4-(methylsulfonyl)phenyl]-4<tetrahydro-2H-py^ 
b]pyridine-5-carboxainide 

413 N-{ 4-[(Acetylamino)methyl]phenyl } - 1 -ethyl-4-(tetrahydro-2H-pyran-4-ylaimno)-lH- 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

414 l-Ethyl-4-(tetrahydro-2H-pyran-3-ylamino)-lH-pyiMolo[3,4-^ 

415 N-[2KAimnosulfonyl)ethyl]-4-(cyclohexylaimno)-l-ethyl-lH-^ 
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carboxamide 

416 NK2-Aimno-2-oxoethyl)-4-(cyclohexylamino)-l-ethy • 
caiboxamide (non-piieferred name) 

417 4KCyclohexylammo>l-ethyl-N-{2-[(methylsulfonyl)aim 
blpyridine-S-carboxaimde 

418 4<Cyclohexylaimno)-l-ethyl-N-(tetrahydro-2H-pyran^^ 
carboxanaide 

419 4KC^clohexylainmo)-l-ethyl-N-[(l-methyl-lH-pyrazol-4-yl)m 
blpyridine-S-carboxaniide 

420 4-(C^clohexylainmo)-l-ethyl-N-{[3-(iiiBthylsulfonyl)^^ 
b]pyridine-5-carboxamide 

421 N-{[3-(Aimnocarbonyl)phenyl]methyl}-4-(cyclohexylaimno)-l-e&^ 
b]pyiidine-5-carboxamide 

422 4-(Cyclohexylammo)-l -elhyl-N<tetrahydn)-2-furanylmethyl)-lH-pyrazolo^^ 
S-carboxamide 

423 4<Cyclohexylammo)-N<{4-[(diniethylaimno)sidfonyl] 
pyrazolo[3,4-b]pyridine-5-carboxamide 

424 N-[(5-CWoro-2-pyridinyl)methyl]-4Kcyclohexylammo)-l-ethyl-l^^ 
blpyiidine-S-carboxamide 

425 4-(Cyclohexylamino)-l-ethyl-N-{ [4-(methylsulfonyl)phenyl]methyl}-lH-pyrazolo[3,4- 
blpyridine-S-carboxamide 

426 4-(Cyclohexylamino)-l-ethyl-N-{[6Kinethyloxy)-3-pyridmyl]iM 
b]pyridine-5-carboxaiiiide 

427 4-(Cyclohexylanimo)-l-ethyl-N-{4-[(methylaniino)carbonyl]phenyl}-lH^ 
blpyridine-S-carboxaniide 

428 4-(C^clohexylamino)-l-^thyl-NK{3-[(methylairm 
pyrazolo[3,4-b]pyridine-5-carboxainide 

429 N-{ [4-(Ammocarbonyl)phenyl]methyl }-4-(cyclohexylamino)-l-ethyl-lH-pyrazolo[3,4- 
b]pyridiiie-5-carboxainide 

430 4-(Cyclohexylamino)-l-ethyl-N-[(4-hydroxyphenyl)inethyl]-lH^ 
carboxamide 

431 4<Cyclohexylamino)-l-ethyl-N-{[4<methyloxy)phenyl]methyl}-lH-pyr^ 
b]pyridine-5-carboxamide 

432 4-(Cyclohexylamino)-N-[(3,4-difluorophenyl)methyl]-l-ethyl-lH-pyrazolo^ 
S-carboxamide 

433 4-(Cyclohexylamino)-l-ethyl-N-{ [4-(trifluoromethyl)phenyl]methyl}-lH-pyrazolo[3,4- 
b]pyridine-5-carboxamide 

434 4-(Cyclohexylamino)-l -ethyl-N-( { 3>[(methylsulfonyl)amino]pheiiyl }methyl)-lH- 
pyrazolo[3,4-b]pyridine-5-carboxainide 

435 4-(Cyclohexylamino)-N-[(2,5-difluorophenyl)methyl]-l-^thyl-lH-pyr^ 
S-carboxamide 

436 4-(Cyclohexylamino)-l-ethyl-N-[(4-methylphenyl)inethyl]-lH-pyn^ 
carboxamide 
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438 4-(Cyclohexylaiiimo)-l-ethyl-N-(2-{4-[(inethylsuK^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

439 4-(Cyclohexylaimno)-l-ethyl-N-[(2-hydroxyphenyl)methyl]-lH-pyrM^ 
carboxamide 

440 4-(Cyclohexylaniino)-N-[(3,4-dicWorophenyl)niet^^ 
S-carboxamide 

441 4-(Cyclohexylainmo)-N-[(3,5-dicUorophenyl)methyl]-l-ethyl-lH-p^ 
S-carboxamide 

442 4-(C^clohexylaniino)-l-elhyl-N<2-phenylethyl)-lH-pyrazoIo[3,4^^ 

443 4-(Cyclohexylainino)-l-ethyl-N-(l,2,3,4-tetrahydro-l-naphtlialen^ 
b]pyridme-5-carboxamide 

444 4<Cyclohexylanuno)-l-ethyl-N-{t2-(inethylsulfinyl)phenyl^ 
b]pyridine-5-carboxaimde 

445 4-(Cyclohexylammo)-l-ethyl-N-[2-(4-hydroxyphenyl) 
carboxamide 

446 N-{2-[4<Aminosulfonyl)phenyl]ethyl}-4<cyclohexylamino)-l-ethyl-lH^ 
b]pyridine-5-carboxamide 

447 4<Cyclohexylamino)-l-ethyl-N-({2-[(methylamino)carbonyl]phenyl}methyl)-lH^ 
pyrazoIo[3,4-b]pyridiae-S-carboxaimde 

448 4-(Cyclohexylaiiiino)-l-ethyl-N-{ [2-(methylsuIfonyl)phenyl]metliyl}-lH-pyrazolo[3,4- 
b]pyiidine-S-carboxamide 

449 Methyl 2-[({ [4-(cyclohexylamino)-l-ethyHH-pyrazolo[3,4-b]pyridin-5- 
yl]carbonyl}amino)methyl]benzoate 

450 4-(Cyclohexylamino)-l-ethyl-N-{2-[4Kmethylsulfonyl)phenyl]ethyl}- 
b]pyridine-S-carboxamide 

451 N-[4,5-Bis(methyloxy)-23-dihydro-lH-inden-2-yl]-4<cyclohexylamm 
pyrazolo[3,4-b]pyridine-5-carboxamide 

452 4-(Cyclohexylamino)-l -ethyl-N-{ [2-fluoro-3-(trifluoromethyl)pheiiyl]methyl }-lH- 
pyrazolo[3,4-b]pyridine-5-carboxamide 

453 4-(Cyclohexylamino)-N-[(3,4-dimethylphenyl)methyl]-l-ethyl-lH-p}^ 
S-carboxamide 

454 4<Cyclohexylamino)-l-ethyl-N-[2<4-fluorophenyl)ethyl]-lH-pyrazoloP 
carboxamide 

455 4-(Cyclohexylamino)-l-ethyl-N-[2-(4-methylphenyl)ethyl]-lH-pyrazolo^^ 
carboxamide 

456 4KCyclohexylamino)-l-ethyl-N-{2-[4Kmethyloxy)phenyl]ethyl}-l^^ 
b]pyridine-S-carboxamide 

457 4<Oyclohexylamino)-l-ethyl-N-(2-pyridinyhmethyl>lH-pyrazolo[^ 
carboxamide trifluoroacetate 

458 4-(Cyclohexylamino)-N-[(3,5-difluorophenyl)methyl]-l-ethyl-lH-pyrazolo[3,4-b]pyri 
S-carboxamide 

459 4-(Oyclohexylamino)-N-(23-dihydro-lH-inden-l-yl)-l-ethyl^ 
carboxamide 
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460 4-(Cyclohexylaii±io)-N-{[4-(dimethylaiiiino)phenyl]methy 
b]pyridine-5-carboxamide tnfluoroacetate 

461 4KCyclohexylaimno)-l-ethyl-N-[(2-fluoiDphenyl)met^^^ 
carboxamide 

462 N-{ [2,4-Bis(methyloxy)phenyl]methyl }-4-<cyclohexylainino)-l-ethy 
b]pyridme-5-carboxainide 

463 N-[(6-CUor(>2-pyridmyl)methyl]-4-(cyclohexylaxnino)-l^ 
b]pyridme-S*carboxaimde tnfluoroacetate 

464 NK{24Acetyl(methyl)aiximo]phenyl}niethyl)-4-(cyclohexyl . 
pyrazolo[3,4-b]pyridine-5-carboxanride tnfluoroacetate 

465 4-(CycIohexylamino)-l-^thyl-N-{[4-fluoro-3<trifluQronieth^^ 
pyiazolo[3,4-b]pyridine-5-carboxaimde 

466 4<Cyclohexylaimno)-N-[(lR)-23-dihydro-lH-inden-l-yl]-l-e&^^ 
b]pyridine-S-carboxamide 

467 4-(Cyclohexylammo)-N-[(2,6-dichlorophenyl)methyl]-l-eth^ 
S-carboxamide 

468 Methyl 3-[( { [4-(cyclohexylaniino)-l-ethyl-lH-pyra2olo[3,4-b]pyridin-5- 
yl]carbonyl }anmio)methyl]benzoate 

469 4<Cyclohexylammo)-N-<2,3-dihydro-lH-mden-2-yl)-l^^ 
caiboxaimde 

470 Methyl 4-[( { [4<cyclohexylamino)-l-ethyl-lH-pyra2olo[3,4-b]pyridm-5- 
yl]carbonyl }anuno)niethyl]benzoate 

471 4-(Cyclohexylamino)-l-ethyl-N-(lH-tetrazol-5-ylmethyl)-lH-pyra2olo[3,^^ 
carboxamide 

472 4-(C^cIohexylammo)-N<{4-[(difluoroniethyl)oxy]phenyl}met^^ 
pyrazolo[3 ,4-b]pyridme-5-carboxaimde 

473 4-(Cyclohexylamino)-l-ethyl-N-[(2-methyl-13-tMazol-4-yO 
blpyridine-S-carboxamide 

474 N-[(2<Moro-6-fluorophenyl)methyl]-4-(cyclohexylamino)-l-ethyl-lH-pyrazolo[ 
blpyiidine-S-carboxaimde 

475 N-{t2-(Airdnocarbonyl)phenyl]niethyl}-4-(cyclohexylainino)-l-e&^ 
b]pyridine-5-carboxamide 

477 4-(Cyclohexylaimno)-N-{ [2-(dimethylaiiiino)phenyI]methyl }-l-ethyl-lH-pyra2olo[3,4- 
blpyridine-S-carboxaimde 
. 478 4-(Cyclohexylammo)-l-ethyl-N-[(4-fluorpphenyl)i^ 
carboxamide 

479 4-(Cyclohexylamino)-l-ethyl-N-{[3-<tiifluoroniethyl)phenyl]methyl}-lH-^ 
b]pyridine-5-carboxamide 

480 4-(Cyclohexylammo)-N-[(2,6Kiifluorophenyl)methyl]-l-^thyI-lH-pyrazolo[3,^^ 
S-carboxamide 

481 4-(Cyclohexylaimno)-l-ethyl-N-[(3-fluoroph©iyl)methyl]-lH-pyr^ 
carboxamide 

482 4-(Cyclohexylamino)-l-ethyl-N-{ [2-(trifluoromethyl)phenyl]methyl }-lH-pyrazolo[3,4- 
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b]pyridme-5-carboxaniide 
483 N-(5-ailoro-23-dihydro-lH-mden-2-yl)-4-(cyclohexylam 



484 4-(C^clohexylainino>l-ethyl-NK{4-[(methylaixi^ 
pyrazolo[3,4-b]pyridme-5-carboxainide 

485 4<Cyclohexylaimno)-l-ethyl-N-t4-(methyloxy)phenyl]-lH-p^ 
carboxamide 

486 4<cyclohexylamino)-l-ethyl-N-[(6-<>xo-l,6-Kiihydro 
b]pyridine-S-carboxainide 

487 4-(Cyclohexylaniino)-l-ethyl-N-(3-pyridinylmethyl)-lH-py^ 
carboxamide 

488 4-[({ [4-(Cyclohexylaniino)-l-ethyl-lH-pyrazolo[3,4-b]pyridin-5- 
yl]carbonyl}aiinno)methyl]benzoic acid 

489 3-[({ [4-(C^clohexylammo)-l-ethyl-lH-pyrazolo[3,4^^^ 
yl]carbonyl}annno)mettiyllbenzoic acid 

490 4<Cyclohexylamino>NK2,3-dihydro-lH-inden-2-yl)-l-ethyl-lH-pj^ 
carboxaxnide hydrochloride 

491 4<Cyclohexylainino>N<23-dihydro-lH-inden-2-yl)-l-«thyl-lH^ 
carboxamide methanesulphonate 

492 NK{24(l,l-Dimethylethyl)oxy]-3-pyridinyl}methyl)-l-e&^^ 
ylamino)-lH-pyrazolo[3,4-b]pyridine-5<arboxamidetrifluoroacetate 

493 N-[(3-CMoro-4-methylphenyl)inethyl]-l-ethyl-4-(tetrahydro-2H-pyr 
pyra2olo[3,4-b]pyriduie-5-carboxaimde 

494 N-[(4-Chloro-2-methylphenyl)iiiethyl]-l-ethyl-4Ktetrahydro-^^ 
pyrazolo[3,4-b]pyridine-S-carboxamide 

495 N<{2-[(Difluoromethyl)oxy]phenyl}methyl)-l-ethyl-4Ktetrahyd^^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 

496 l-Ethyl-N-({2-[(l-methylethyl)oxy]phenyl}methyl)-4<tetrahydro-2 
pyrazolo[3,4-b]pyridine-5-carboxainide 

497 l-Ethyl-NK{3-[(l-methylethyl)oxy]phenyl}methyl)-4-<tetra^ 
pyrazolo[3,4-b]pyridme-S-carboxaxmde 

498 NK{ 3-[(Difluoromethyl)oxy]phenyl}methyl)-l-^yl-4<tetrahydro-m^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 

499 l-Ethyl-N-{[4-hydroxy-3<methyloxy)phenyl]methyl}-4Ktetrah 
lH-pyrazolo[3,4-b]pyridine-5-carboxaiDide 

500 N-[(5-Acetyl-2-hydroxyphenyl)methyl]-l-^thyl-4Ktetrahydro^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

501 l-Ethyl-4<tetrahydro-2H-pyran-4-ylamino)-N-{2-[3-(trifluoromeA^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

502 N-{ [4KAcetylarnino)phenyl]methyl }-l-ethyl-4-(tetrahydro-2H-pyran-4-^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

503 l-Ethyl-N-[2<3-hydroxyphenyl)ethyl]-4-(tetrahydro-2H-pyran^^ 
pyra2olo[3,4-b]pyridine-5-carboxaniide 



blpyridine-S-carboxamide 
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504 N-[2K3<Morophenyl)ethyl]-l'^thyl-4-(tetrahydro-2H-pyran-4-yla 
b]pyridine-5-carboxaniide 

505 l-Ethyl-4Ktetrahydro-2H-pyran-4-ylan^ 
lH-pyrazolo[3,44)]pyridme-5K:arboxanude 

506 l-Ethyl-N-{ 2-[3-(methyloxy)phenyl]ethyl }-4<letnJiydro-2H-pyi^ 
pyra2olo[3,4-b]pyri(iine-5-carboxamide 

507 N-[2-(4-Acetylphenyl)ethyl]-l-etliyMKtetrahydro-2H-pyr^ 
blpyridine-S-carboxanude 

508 N-[2-<3,4-mcWorophenyl)ethyl]-l-ethyl-4-(tetrahydro-2^^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

509 N-{2-[3KAimnosidfonyl)phenyl]ethyl}-l-ethyl-4Ktetr^ 
pyrazolo[3,4-b]pyridiiie-5-carboxaimde 

510 N-{2-[3,4-Bis(methyloxy)phenyl]ethyl}-l-ethyl-4-(tetrahydro-2H-p^ 
pyrazolo[3,4-b]pyridine-S-carboxainide 

512 N-[2<23-DicWorophenyl)et]iyl]-l-ethyl-4-<tetra^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

513 N-{2-[3,5-Bis(niethyloxy)phenyl]e%l}-l-ethyl-4<tetrahydro^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

514 l-Ethyl-N-{ 2-[3-methyl-4-<methyloxy)phenyl]ethyl }-4<tetrahydro-2H-pyran-4-ylaimno)- 
lH-pyrazolo[3,4-b]pyiidine-S-carboxaniide 

515 N-[2K2,6-Difluorophenyl)ethyl]-l-ethyl-4<tetrahydro-2H-pyrm 
pyrazolo[3,4-b]pyridine-5-carboxamide 

516 N-{2-[2,6-Bis(methyloxy)phenyl]ethyl}-l-ethyl-4Ktetrahydro-2H-p)^ 
pyrazolo[3,4-b]pyridine-S-€arboxamide 

517 l-Ethyl-N-[2-(2-methylphenyl)ethyl]-4-<tetrahydro-2H-pyran 
b]pyridine-5-carboxainide 

518 N-[(3,4-Dimethylphenyl)methyl]-l-ethyl-4<tetrahydro-2H-pyt^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

519 N-[4,5-Bis(niethyloxy)-23-dihydro-lH-inden-2-yl]-l-ethyl-4-(^^ 
yla33Mno)-lH-pyiazolo[3,4-b]pyridine-5-<:arboxamd^ 

521 N-{ 2-[4-(Aminosulfonyl)phCTiyl]ethyl }-l-ethyl-4Kteti:ahydro-2H-pyran-4-ylainino)-lH^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

522 l-Ethyl-N-{[2Kmethylsulfinyl)phenyl]methyl}'4<tetrahy^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

523 l-Ethyl-NK2-phenylethyl)-4<telxahydro-2H-pyran-^^ 
S-carboxamide 

524 N-{ [4<Dimethylainino)phenyl]methyl }-l-^thyl-4-(tetr^ 
pyra2olo[3,4-b]pyridine-5-carboxamide 

525 l-Ethyl-N-[2K4-fluorophenyl)ethyl]-4-(tetrahydro-2H-pyran-4-ylam 
b]pyridine-S-carboxaiDide 

526 l-Ethyl-N-[2-(4-inethylphenyl)ethyl]-4<tetrahydro-2H^^ 
blpyridine-S-caiboxainide 

527 N-{ [3-(Aimnosulfonyl)phenyl]niethyl}-l-etliyl-4-(tetrah^ 
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pyrazolo[3,4-b]pyridiiie-5-carboxamide 
528 l-Ethyl-N-[(4-methylphenyl)methyl]-4-(tetrahydro-2H-pyr 
blpyridine-S-carboxaitiide 

530 l-Ethyl-N-{ [4-fluoro-3<trifluQronietfayl)phenyl]niethyl }-4-(tetrahydro-2H-pyran-4- 
ylaiiiino)-lH-pyrazolo[3,4-b]pyridine-5-<:arboxamide 

531 Methyl 2-[({ [ l-ethyl-4Kteti^ydrcH2H-pyran-4-ylamino)-lH-pyr^ 
yl]carbonyl}amino)methyl]benzoate 

532 N-[(6-CWoro-2-pyridinyl)methyl]-l-ethyl-4-(telxahyd^^ 
pyrazolo[3,4-b]pyridine-S-carboxaiDide trifluoroacetate 

533 N-(23~Dihydro-lH-mden-l-yl)-l-ethyl-4-(tetrahydro-2^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

534 N-({2-[Acetyl(methyl)amino]phenyl}methyl)-l-^thyl-4"(tetra^^ 
lH-pyrazolo[3,4-b]pyridme-5-carboxaniide 

535 N-[(lS)-2,3-Dihydro-lH-mden-l-yl]-l-ethyl-4Ktetrahydr^^ 
pyrazolo[3,4-b]pyridme-5-carboxaiiiide 

536 N-[(lR)-2,3-Dihydro-lH-inden-l-yl]-l-ethyl-4Ktetrahydro-2H-py^ 
pyrazolo[3,4-b]pyridiiie-5-cafboxaimde 

537 l-Ethyl-N-({ 3-[(methylsulfonyl)anuno]phenyl}methyl)-4-(tetrahydro-2H^^ 
lH-pyrazolo[3,4-b]pyridine-5-caiboxaxmde 

538 lTEthyl-N-(phenylmethyl)-N-pK)pyl-4-(teti^ 
b]pyridine-5-carboxamide 

540 N-[2-(Pimethylaiinno)ethyl]-l-^tliyl-N-(phenylm 
lH-pyrazolo[3,4-b]pyridine-5-carboxamide 

541 N-Butyl-l-ethyl-N-(phenylniethyl)-4Kteti^ydro-2H-py^ 
blpyridine-S-carboxamide . 

542 N J-Diethyl-N<phenylinethyl)-4-(teti:^ydro^ 
b]pyridine-5-carboxamide 

544 l-Ethyl-N-(l-phenyl-4-piperidinyl)-4-(tetrahydrcH2H-pyran-4-yla^ 
b]pyridine-5-carboxainide 

545 l-ethyl-N-{ l-[(ethylai3imo)carbonyl]-4-piperidmyl}-4-(tetrahydro^ 
lH-pyrazolo[3,4-b]pyridine-S-cafboxaimde 

546 Formic acid - l-ethyl-N-[l-methyl-2-(4-metliyl-l-pipera2inyl)ethyl]-4-(tetrah 
4-ylaiiiino)-lH-pyrazolo[3,4-b]pyridine-5K:arboxaimde (1:1) 

547 Methyl [4-({ [l-ethyl-4-(tetrahydrc>-2H-pyran-4-ylaimno)-lH-pyra2olo[3,^^ 
yl]carbonyl}ainino)-l-piperidinyl]acetate 

548 l-Ethyl-N-{ [4<4-moipholinylmethyl)phenyl]methyl}-4-(tetrahydro-2H-py]^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaimde trifluoroacetate 

549 l-Ethyl-N-({3-[(4-methyl-l-piperazinyl)methyl]phenyl}methyl)-4-(tetrahydro-^ 
ylamino)-lH-p3aa2olo[3,4-b]pyridine-5K:arboxamide trifluoroacetate 

550 N-{[5-(Aimnocarbonyl)-3-pyridinyl]methyl}-l>ethyl-4-(tetrahydro-2H-p^^ 
lH-pyrazolo[3,4-b]pyridine-S-carboxaiiiide trifluoroacetate 

551 l-Ethyl-N-{ [4-( l-methylethyl)phenyl]mefliyl} -4-(tetrahydro-2H-pyran-4-ylamm 
pyrazolo[3,4-b]pyridine-S-carboxaimde 
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552 N-{[3KCyclopentyloxy)-4Kmethyloxy)phenyl]methyl}-l-ethyl-4^ 
ylaimno)-lH-pyrazolo[3,4-b]pyridine-5-carboxainide 

553 l-Ethyl-NK{4-[(4-methyl-l-piperazinyl)methyl]phenyl}methyl)^^^ 
ylamino>lH-pyrazolo[3,4-b]pyridine-S-carboxaiiu^^ trifluoroacetate 

554 N-[(2,4-DicWorophenyl)methyl]-l-ethyl-4Kteti:ahydro^ 
pyrazolo[3,4-b]pyridine-5-carboxamicie 

555 N-[(2,4-Difluorophenyl)methyl]-l-^thyl-4-(tetrahydro-2H-pyran^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

556 N-[(2<Woro-4-fluorophenyl)inethyl]-l-ethyl-4-(tet^ 
pyitizolo[3,4-b]pyridme--5-carboxainide 

557 N-{2-[2-CMoro-3Kmethyloxy)phenyllethyl}-l-ethyl-4-(teti^yc^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 

558 Methyl 3-[({ [l-ethyl-4-(teti^ydrO"2H-pyran-4-ylan!dno)-lH-py^ 
yl]carbonyl}a3iuno)methyl]benzoate 

559 l-Ethyl-N-{ [3Kl-pyrroUdinylmethyl)phenyl]methyl}-4<tetrah 
lH-pyrazolo[3,4-b]pyridine-5-carboxainide trifluoroacetate 

560 l-Ethyl-N-(2-{4-[(methylsulfonyl)amino]phenyl}ethyl)-4<tetrahy&^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaniide 

561 N-{[2,5-Bis(methyloxy)phenyl]methyl}-l-ethyl-4Kted:ahydro-2H-p^ 
py]:azolo[3,4-b]pyriidine-*S-carboxaimde • 

562 N-{ [2,6-Bis(methyloxy)phenyllmethyl}-l-ethyl-4-(tetrahydro-2H-pyi^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

563 l-Ethyl-N-[(2-fluorophenyl)methyl]-4-(tetrahydro-2H-pyran-4-y^ 
b]pyridine-5-carboxaimde 

564 N-[(3,5-Difluorophenyl)methyl]-l-ethyl-4Ktetrahydro-^ 
pyrazolo[3,4-b]pyridme-5-carboxaxmde 

565 N-[(4-CWorophenyl)inethyl]-l-etbyl-4Ktetrahydro-2H-pyi^ 
b]pyridine-5-carboxaimde 

567 N-Cyclohexyl-l-ethyl-4Ktetrahydro-2H-pyran-4-ylainmo)-lH-p^ 
carboxaniide 

568 l-Ethyl-N-{2-[4<methylsulfonyI)phenyl]ethyl}-4<tetrahy^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

569 l-Ethyl-N-{ [2-fluoro-3Ktrifluoromethyl)phenyl]methyl}-4-(tetrahydro 
ylaiiiino)-lH-pyrazolo[3,4-b]pyridine-5-carboxarmde 

570 NK{4-[(Oyclopropylainino)carbonyl]phenyl}methyl)-l-ethyM^^ 
ylaimno)-lH-pyra2olo[3,4-b]pyridine-5K:arboxam 

571 l-Ethyl-N-{[4-(4-methyl-l-piperazinyl)phenyl]nieA^^ 
lH-pyrazolo[3,4-b]pyridme~5-carboxainide 

572 l-Ethyl-N-{[4-(l-pyn'olidinylmethyl)phenyl]methyl}-4<tetr^^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxamide 

573 l-Ethyl-N-[6-<methyloxy)-l-oxo-2,3-dmydro-lH-mden-2-yy 
ylaniino)-IH-pyrazolo[3,4-b]pyridine-SK:arboxaimde 

574 N-[(2,5-Dichlorophenyl)methyl]-l-ethyl-4Ktetrahydio-2H-py^ 
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pyrazolo[3,4-b]pyridme-5-carboxamide 

575 N-[(3,5-Diethylph€Jnyl)mejthyl]-l-ethyl-4-(tetra^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

576 N-[(2,3-IMfluorophenyl)inethyl]-l-^thyl-4-(tett 
pyrazolo[3,4-b]pyridme-5-carboxanude 

577 l-Ethyl-N-{ [2Kmethylsulfonyl)phenyl]me%l}-4-(tetrahydro-2H-^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

578 l-Ethyl-N-[(3-hydroxyphenyl)methyl]-4-(tetrahydro-2H-pyr^ 
b]pyridine-S-carboxaiDide 

579 N-{[3,5-Bis(inethyloxy)phenyl]methyl}-l-ethyl-4-(tet^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

580 l-Ethyl-N-[2«(4-hydroxyphenyl)ethyl]^<tetrahydro-2H.pyrm 
pyrazolo[3,4-b]pyridine-5-carboxainide 

581 N-t(3,5-IMcMorophenyl)methyl]-l-ethyl-4-(tetrahydrc^ 
pyiazolo[3,4-b]pyridme-S-carboxaiiiide 

582 N-{[2,4-Bis(methyloxy)phenyl]metiiyl}-l-ethyl-4<tetrahyd^ 
pyra2olo[3,4-b]pyridine-5-carboxainide 

583 l-Ethyl-N-{[2Kmethyloxy)phenyl]methyl}^(tetrahydro-2H-^ 
pyrazolo[3,4-b]pyiidine-5-carboxainide 

584 N-[(2.4.Diinethylphenyl)iiiethyl]-l-ethyl-4<tet^ 
pyrazolo[3,4-b]pyridiiie-5-carboxamide 

585 l-Ethyl-NK{2-[(methylainmo)carbonyl]phenyl}methyl)-^ 
ylajiimo)-lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 

586 l-Ethyl-N-{2-[4-(methyloxy)phenyl]ethyl}-4-(teti:a^ 
pyrazolo[3,4-b]pyridine-S-carboxaimde 

587 N-[(2<Morophenyl)methyl]-l-ethyl-4<tetrahydrc^ 
b]pyridine-5-carboxaimde 

588 l-Ethyl-N-[(2-hydroxyphenyl)iiiethyl]-4-(tetrahydro^ 
b]pyridine-5-carboxanude 

589 N<13-Beiizodioxol-5-ylmethyl).l-ethyl-4<tetrahydro-2H-^^ 
pyiazolo[3,4-b]pyridine-S-carboxamide 

590 l-Ethyl-N-[3-(methyloxy)phenyl]-4<tetxahydro-2H-pyr^ 
b]pyridine-5-carboxamide 

591 NKCyclohexylmethyl)-l-ethyM-(tetrahydro-2H-pyran-4-^^ 
b]pyridine-5-carboxaniide 

592 l-Ethyl-N<l,23,4-tetrahydro-l-naphthalenyl)-4-(tet^ 
pyia2olo[3,4-b]pyridme-5-carboxamide 

593 Methyl 4-[({ [l-^thyl-4<tetrahydro-2H-pyran-4-ylaimno)-lH-pyra^ 
yl]carbonyl}aimno)methyl]benzoate 

594 N-[(3,4-DicMorophenyl)methyl]-l-ethyl-4-(tetrahydro-2H-py^^ 
py]:azolo[3,4-b]pyridme-S-carboxamide 

595 N-{ [4KAminocarbonyl)phenyl]methyl}-l-^thyl-4-(tetrahydro-2^^ 
pyra2olo[3,4-b]pyridine-5-carboxamide 
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596 N-[(2,6-Difluorophenyl)methyl]-l-etJiyM-(tetrahydro-2H-pyran-4-y^ 
pyrazolo[3,4-b]pyridine-5 -carboxamide 

597 N-{ [3<Aimnocarbonyl)phenyl]methyl}-l-ethyl-4Ktetrahyd^ 
pyrazolo[3,4-b]pyridine-S-carboxaimde 

598 l-Ethyl-N-[(4-hydroxyphenyl)niethyl]-4<telrahydr^ 
b]pyridme-5-carboxaimde 

599 l-Ethyl-N-{[6Kmethyloxy)-3-pyridmyl]methyl}-4-<tetrahydro-2H-pyi^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

600 l-Ethyl-N<2-pyridinylmethyl)-4<tetrah^ 
b]pyridine-5-carboxaimde 

601 l-Ethyl-4<te1rahydro-2H-pyran-4-ylaiiuno)-N-{ [3-(trifluoroniethyl)phenyl]methyl}-lH- 
pyra2olo[3,4-b]pyridme-5-carboxaiiude 

602 N-[4<2-Aiidno-2-oxoethyl)phenyl]-l-elliyl-4Ktetrahydro-2H-py^ 
pyrazolo[3,4-b]pyridine-S-caTboxaimde 

603 l-Ethyl-NK{4-[(nielliylamino)carbonyl]phenyl^ 
ylaimno)-lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 

604 l-Ethyl-N-{4-[2-(methyIaimno)-2-oxoethyl]phenyl}-4<tetrah 
lH-pyrazolo[3,4-b]pyridme-5-carboxainide 

605 l-Ethyl-N-[(3-fluorophenyl)methyl]-4<tetrahydro-2H-pyia^ 
b]pyridme-S-carboxaniide 

606 l-Ethyl-N'<{4-[(methylsulfonyl)anuno]phenyl}niethyl)-4-(tet^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxamide 

607 N-{ [4-(Aimnosulfonyl)phenyl]methyl}-l-ethyl-4-(te1xahydrcH^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

608 N-{ [2-(Aimnocaibonyl)phenyl]melhyl}-l-ethyl-4<tet^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

609 N-({4-[(Difluoromethyl)oxy]phenyl}methyl)-lrethyl-4-(tetr^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxainide 

610 N-({3-[(Dimethylaimno)methyl]phenyl}methyl)-l-ethyl-4-^^^ 
ylaxx]mo)-lH-pyrazolo[3,4>b]pyridme-S-caiboxaimde 

611 N-{ [3-Chloro-4<methyloxy)phenyl]methyl}-l-ethyl-4-(tet^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 

612 N-(l-Acetyl-4-piperidinyl)-l-ethyl-4-(tetrahydro-2H-pyran-4- 
b]pyridine-5--carboxamide 

613 l-Ethyl-4Kteti^ydro^2H-pyran-4-ylainmo)-N-{[2'(trM 
pyrazoIo[3,4-b]pyridiiie-S-carboxaiiiide 

615 NK5-CMoro-23-dihydro-lH-inden-2-yl)-l-ethyl-4-(tet^ 
pyrazolo[3,4-b]pyridine-5-carboxainide 

616 N-({3-[(Acetylammo)methyl]phenyl}methyl)-l-ethyl-4-(tetr^ 
lH-pyrazolo[3,4-«b]pyridine-5-carboxaimde 

617 l-Ethyl-N-[(4-fluorophenyl)methyl]-4-(tetrahydro-2H-pyi^ 
b]pyriditie-S-carboxaimde 

618 l-Bthyl-N-{ [4-fluoro-2-<1rifluaromethyl)phenyl]methyl}-4<te 
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ylammo)-lH-pyra2olo[3,4-b]pyridine-5-carboxaimde 

619 l-Ethyl-N-[(2-ethylphenyl)inethyl]-4Ktetrahydro-2H^ 
blpyridine-S-caiboxamide 

620 l-Ethyl-N-{ [2-fluoro-5Ktrifluoromethyl)phenyl]metiiyl}-4-(te 
ylaniino)-lH-pyrazolo[3,4-b]pyridine-5<arboxaimde 

621 l-Ethyl^tetrahydro-2H-pyran-4-ylamino)-N-[(23,4^ 
pyra2olo[3,4-b]pyridine-5-carboxaimde 

622 N-[(4-CMoro-2-fluorophenyl)methyl]-l-ethyl-4-(tetr^ 
pyrazolo[3,4-b]pyridine*S-carboxaixiide 

623 N-[(4-Bromo-2-fluorophenyl)niethyl]-l-ethyl-4-(tet^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

624 N-[(3,5-Dimethylphenyl)methyl]-l-ethyl-4<teti:ahydro-M^ 
pyra2olo[3,4-b]pyridme-5-carboxaraide 

625 N-[(23-I)iniethylphenyl)methyl]-l-ethyM<^^ 
pyrazolo[3,4-b]pyridme-S-carboxaiDide 

626 N-[(23-DicUorophenyl)methyl]-l-ethyl-4-(tetiahydro-2H-pyr^ 
pyrazolo[3 ,4-b]pyridine-5-carboxaimde 

627 N-[(4<:yanophenyl)methyl]-l-ethyl-4-(tetrahydro-2H-pyran^ 
blpyridine-S-carboxaniide 

628 N-[(4-Btomophenyl)methyl]-l-«thyl-4Ktetrahydro-2H-pyr^ 
blpyridine-S-carboxamide 

629 l-Ethyl-N-{ [5-fluoro-2-(trifluoromethyl)phenyl]methyl}-4-(tetrahy^^ 
ylaimno)-lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 

630 l-Ethyl-N-[(44odophenyl)methyl]-4-(tetrahydro-2H-p^ 
blpyridine-S-carboxamide 

631 N-{[4-(14-Dimethylethyl)phenyl]inethyl}-l-ethyl-^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

632 N-[(3-Cyanophenyl)methyl]-l-ethyl-4-(tetrahydro-2H-pyran-^^ 
b]pyridine-5-carboxamide 

633 N-[(2,6-DicWorophenyl)methyl]-l-^thyl-4Kteti:ahydro^^ 
pyrazolo[3,4-b]pyridme-S-carboxaniide 

634 N-[(5-CWoro-2-methylphenyl)methyl]-l-ethyl-4-(tetrahydi^ 
pyra2X)lo[3,4-b]pyridine-5-carboxaimde 

635 N-[(3,5-Dibromophenyl)methyl]-l-ethyl-4Ktetrahydro-2H-pyr^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

636 l-Ethyl-N-[(4-ethylphenyl)methyl3-4-(tetrahydrO"2H-pyr^ 
b]pyridine-5-carboxaniide 

637 l-Ethyl-N-{[3-fluoro-4<trifluoromethyl)phenyl]methyl}-4-(tet^ 
ylainino)-lH-pyra2olo[3,4-b]pyridine-5-carboxainide 

638 l-Ethyl-N-[(24odophenyl)methyl]-4Ktetrahydro-2H-pyran-4-yla^ 
bJpyridine-S-carboxamide 

639 N-[(2-Bromophenyl)mefhyl]-l-ethyl-4KtetrahydiXH2^^ 
b]pyridine-5-carboxaxnide 
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640 l-Ethyl-N-{ [4<hydroxymethyl)phenyl]inethyl}-4-<tetrahydro-2^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

641 l"Ethyl-N-{ [3-(hydroxymethyl)phenyl]methyl}-4-(teti^ydro-2H-p^ 
pyrazolo[3,4-b]pyridme-S-caiboxaxnide 

642 l-Ethyl"N-{ [3<hydroxymethyl)-2-methylphenyl]methyl}-4Ktetrahy^^ 
ylaiiuno)-lH-pyrazolo[3,4-b]pyridine-5-carboxamide 

643 N-{ [23-DicMoro-6-(hydroxymethyl)phenyl]methyl}-l-ethyl-4<tet^ 
ylamino)-lH-pyrazolo[3,4-b]pyridme-5-carboxamide 

644 N-[(2,4-DicWoro-6-inethylphenyl)methyl]-l-ethyl-4KtetrA^ 
pyrazolo[3»4-b]pyridi]ie-S-carboxaimde 

645 l-Ethyl-N-{ [4<2-metiiylpropyl)phenyl]nielhyl}-4<tetrahydro-2H^ 
pyrazolo[3,4-b]pyridine«5-carboxamide 

646 N-[(2,5-dimethylphenyl)me%l]-l-ethyl'4Ktetrahydro-2fr 
pyrazolo[3,4-b]pyridme-5-carboxaimde 

647 l-Ethyl-4Ktetrahydro-2H-pyran-4-ylainino)-^^ 
pyrazolo[3,4-b]pyridme-5-carboxainide 

648 l-Ethyl-N-{ [2-fluorcH*-(trifluoroinethyl)phenyl]methyl}-4-(tetr^^ 
ylamino)-lH-pyrazolo[3,4-b]pyridine-5-carboxamide 

649 N-[(2-CMoro-6-methylphenyl)methyl]-l-ethyM-(tetrahyd^^ 
pyrazolo[3,4-b]pyridine-S-carboxaimde 

650 4-[({ [l-Ethyl-4<tetrahydro-2H-pyran-4-ylaiiimo)~lH-py^ 
yl]carbonyl}ainino)inethyl]beiizoic acid sodium salt 

651 3-[({[l-Ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3 
yl]carbonyl}ainino)methyl]beiizoic acid 

652 Ethyl l-ethyl-4-{[4Khydroxyiinino)cyclohexyl]aimno}-lH-pyr^ 
carboxylate 

653 l-Ethyl-4-{ [4-(hydroxyiniiiio)cyclohexyl]aimno}-N-{ [4-(methyloxy)phenyl]methyl}-lH- 
pyrazolo[3,4-b]p)nidine-5-carboxamide 

654 N-{ [4-(Dimethylaniino)phenyl]methyl }-l-ethyl-4-{ [4-(hydroxyimino)cyclohexyl]aimno}- 
lH-pyrazolo[3,4-b]pyridine-5-carboxaxmde 

655 l-Ethyl-4.({4-[(ethyloxy)iimno]cyclohexyl}amino)-N-{[4-^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

656 l-Ethyl-4K{4-[(methyIoxy)imino]cyclohexyl}amino)-N-{[4KiE^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxainide 

657 4-[(4-{ [(14-Dimethylediyl)oxy]imino}cyclohexyl)amino]-l-ethyl-N^ 
(methyloxy)phenyl]i3Qethyl}-lH-pyrazolo[3,4-b]pyridine-5-carboxam 

658 l-Ethyl-N-{[4<methyloxy)phenyl]methyl}-4-[(7-oxohexahydro-lH-azepm^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde 

659 Ethyl l-ethyl-4-[(7<>xohexahydro-lH-a2epin-4-yl)ainmo]-lH-pyrazolo 
carboxylate 

660 4-{[cis-4-(Butylainmo)cyclohexyl]ainino}-N-(23-dihydro- 
pyrazolo[3,4-b]pyridine-5-carboxamide 

661 4-[(trans-4-Aininocyclohexyl)amino]-l-ethyl-N-(phenyli^ 
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b]pyridme-5-carboxamide 

662 4-[(trans-2-Aminocyclohexyl)aiiiino]-l-ethyl-N^^^ 
b]pyridine-S-carboxaxmde 

663 4-[(ci5-2-Aininocyclohexyl)aixiino]-l-ethyl-N-0phe^^ 
S-carboxanude 

664 4-[(3-Aminocyclohexyl)airdmo]-l-^thyl-N-(phenyli^ 
carboxamide 
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Example 1; Ethyl 4-(cyclopenlylaimno)-l-ethyl-m-pyrazolo[3,4-b]p3^ 
carboxylate 




5 Intermediate 1 (O.OSlg) and cyclopentyl amine (0.019g) were suspended in ethanol (2ml) 
and triethylamine (0.14ml) was added. The mixture was stirred under nitrogen and heated 
at 80®C for 16h. After cooling to room temperature, ethanol was removed by evaporation 
xxndsr a stream of nitrogen and the residue partitioned between dichloromethane (DCM) 
and water. The layers were separated and the organic layer was loaded directly onto an 
10 solid phase extraction (SPE) cartridge (silica, 5g) which was eluted sequentially with; (i) 
DCM, (ii) DCM : EtjO (2:1), (iii) DCM : BtzO (1:1), (iv) EtiO, (v) EtOAc, (vi) MeOH. 
Fractions containing desired material were combined and concentrated in vacuo to afford 
Example 1 (0.074g). LCMS showed MH*" = 303; Tret = 3.45min. 



15 Similarly prepared were the following: 



NHR^ 






NHR3 


Amine reagent 


MH^ion 


TRExCmi 
n) 


Example 2 




Cyclohexyl amine 


317 


3.65 


Example 3 




4- Amino 
tetrahydropyran 


319 


2.93 


Example 4 


HN-Q.- 


Intennediate 7 


332 


2.17 


Example 5 




Intermediate 6 


360 


3.20 
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Example 3 (^Intermediate 32): Ethyl l-ethyl-4-(tetrahydro-2H-pyran-4- 
ylamiiio)"lH-pyrazolo[3,4-b]pyridiiie-5-carboxyIate 




OEt 



Instead of the method shown above (called Method A), the compound of Example 3 can 
also be made using the following method: 

Example 3, Method B; Intennediate 1 (2.5g) was dissolved in acetonitrile (15ml). 
4-Aminotetrahydropyran hydrochloride (l.lg) and NJST-diisopropylethylamine (9.4ml) 
were added and the mixture stirred under nitrogen at 85°C for 16h. A trace of starting 
material remained, so an additional portion of 4-aminotetrahydropyran hydrochloride 
(0,1 Ig) was added and stirring continued at 85°C for a further 16h. The mixture was then 
concCTtrated in vacuo. The residue was partitioned between DCM and water. The layers 
were separated and the organic layer was washed with further water (2x20ml) then dried 
(Na2S04) and concentrated in vacuo. The residue was further purified by chromatography 
using Biotage (silica, 90g), eluting with cyclohexane : ethyl acetate to afford Example 21 
(2.45g). LCMS showed MET = 319; Trft = 2.90min. 



Example 6: Ethyl 4-(cyc!opeiitylamino)-l-methyMH-pyrazolo[3,4-b]pyridhie-5- 
carboxylate 




Intermediate 3 (0.045g) was placed in a Reactivial™ and treated with cyclopentyl amine 
(0.07ml). The mixture was heated at 90°C for 2h, then allowed to cool to room 
temperature and partitioned between chloroform (2ml) and water (1ml). The lay^s were 
separated and the organic phase was evaporated to a brown solid, which was purified by 
mass directed autoprep HPLC, to afford Example 6 as a white solid (O.OOSg). LCMS 
showed Mir= 289; Tret = 3.22 min. 
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Example 7: Ethyl l-methyl-4-(tetrahydro-2H-pyran-4-ylaiirino)-lH-pyra^^ 
b]pyiidiiie-5-carboxylate 



Intennediate 3 (0.035g) was placed in a Reactivial™ and treated with 4-amino 
tetrahydropyran (0.06ml). The mixture was heated at 90°C for 2h, thCTi allowed to cool to 
room temperature and partitioned between chloroform (2ml) and water (1ml). The layers 
were separated and the organic phase was concentrated, then applied to a preparative 
TLC plate (silica, 20cm x 20cm x 1mm) which was eluted with ethyl acetate. The 
required band was removed from the plate and the silica washed with ethyl acetate (2 x 
15ml). Concentration of the ethyl acetate solution in vacuo afforded Example 7 as a white 
soUd (O.OOSg). LCMS showed MH:^= 305; Tret = 2.67 min. 

Example 8; Ethyl l-ethyl-4-[(3SHetrahydit)£uran-3-ylammo]-lH-pyrazol^ 
blpyridine-S-carboxylate 



Intennediate 1 (0.05g) and (S)-(-)-3-aminotetrahydrofuran 4-toluene sulphonate (0.052g) 
were suspended m ethanol (1ml) and triethylamine (0,14ml) was added. The mixture was 
stirred under nitrogen and heated at 80^C for 24h. After cooling to room temperature, 
ethanol was removed by evaporation under a stream of nitrogen and the residue 
partitioned between DCM (2ml) and water (1.5ml). The layers were separated and the 
organic layer concentrated to dryness. Purification was carried out using an SPE cartridge 
(siUca, 5g), eluting with a gradient of EtOAc : cyclohexane; (1:16 then, 1:8, 1:4, 1:2, 1:1 
and 1:0). Fractions containing desired material were combined and concentrated in vacuo 
to afford Example 8 (0.052g). LCMS showed MH^ = 305; Trft = 2,70min. 




that is: 




P33108P3 




Similarly prepared were the following: 

NHR® 






NHR3 


Amine Reagent 


MH* 
ion 


TitETCniin) 


Example 9 




(R)-(+)-3- 
Aminotetrahydrofuran 
4-toluene sulphonate 


305 


2.73 


Example 10 




bitermediate 11 


335 


3.21 


Example 11 

(mixture of 

enantiomers) 




Intermediate 12 


321 


3.10 


Example 12 




Cyclopropyl amine 


275 


2.98 



Examnle 13: Ethyl 4-[(14-dioxidotetrahydrotliien-3-yl)amino]-l-ethyl-lH- 
pyrazolo[3,4-b]pyridine-5-carbo27late 

NHR^ 

CX)-Et 



Example 13 NHR3= HN— ^^""O 

Intermediate 1 (0.05g) and Intermediate 13 (0.027g) were suspended in edianol (1ml) and 
triethylamine (0.14ml) was added. The mixture was stirred under nitrogen and heated at 
80°C for 24h. After cooling to room temperature, ethanol was removed by evaporation 
under a stream of nitrogen and the residue partitioned between DCM (2ml) and water 
(1.5ml). The lay^ were separated and the organic layer concentrated to dryness. 
Purification was carried out using an SEE cartridge (silica, 5g), eluting with a gradient of 
EtOAc : cyclohexane; (1:8 then 1:4, 1:2, 1:1 and 1:0). Fractions containing desired 
material were combined and concentrated in vacuo to afford Example 13 (0.045g) as a 
mixture of enantiomers. LCMS showed MH*^ = 353; Trbt = 2.60min. 




Similarly prepared was the following: 



P33108P3 



137 



NHR'' 




COaEt 





NHR3 


Amine Reagent 


MKT 
ion 


TRET(niin) 


Example 
14 




Int^mediate 14 


367 


2,64 



Example 19 (reference example, as an intermediate); E thyl 4-(cyclopentylamino)*- 
lH-pyrazolo[394-b]pyridine-S-carboxyIate 



NHR^ 



. N. 




COgEt 



Example 1 9 NHR3 = "^-^ 



10 Interaiediate 2 (O.OBSg) was placed in a Reactivial™ and treated with cyclopentyl amine 
(0.05ml). The mixture was heated at 90''C for L5h, then allowed to cool to room 
temperature and partitioned between chloroform (2ml) and water (1ml). The layers were 
separated and the organic phase was concentrated. The residual solid was triturated with 
BtzP and the insoluble off-white solid collected and air-dried to afford Example 19 

15 (0.016g). LCMS showed MH^= 275; Tret = 2^58 min. 



Example 20 (reference example, as an intermediate); Ethyl 4-(tetrahydro-2H- 
pyran-4-ylamino)-lH-pyrazoIo[3,4-b]pyridine-5-carboxylate 




20 



P33108P3 




Intermediate 2 (0.035g) was placed in a Reactivial™ and treated with 4- 
aminotetrahydropyran (0.05ml), The mixture was heated at PO^'C for 1.5h, then allowed to 
5 cool to room temperature and partitioned between chloroform (2ml) and water (1ml). The 
layers were separated and the organic phase was concentrated. The crade product was 
purified by mass directed autoprep HPLC to afford Example 20 as an off-white solid 
(O.Ollg). LCMS showed Mit= 291; Tret = 2.08 min. 

10 Alternative synthetic method for Example 20: 

Intermediate 2 (2g) was suspended in 4-aminotetrahydropyran (2g), and the mixture was 
heated at 90 °C for 6h, The residual nwxture was allowed to cool to room temperature and 
partitioned between chloroform (50ml) and water (50ml). The phases were separated and 
the organic phase was evaporated to dryness. The residue was triturated with Et20 (30ml) 

15 and flie insoluble solid was collected and dried to afford Example 20 as a cream solid 
(2.24g). LCMS showed Mit= 291; Tref = 2.19min. 
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Example 21; N-beiizyl-l-ethyI-4-(tetrahydro«-2H-pyran-4-ylaniin 
b]pyridine-5-carboxaiiiide 




Three alternative methods. A, B and C, have been used to make l&cample 21, as follows: 
Example 21^ Method A: 

A solution of the 4-chloro Intennediate 17 (0.031g, 0.1 nmiol) in ethanol (L9ml) was 
10 treated with triethylamine (O.OVml, 0.5 namol), followed by a O.IM ethanolic solution of 
4-aminotetrahydropyran (Intennediate 8, 1.1ml of the O.IM ethanolic solution = 0.11 
mmol). The mixture was heated at reflux (80*^C) for 18h. A further portion of 4-amino- 
tetrahydropyran (O.Olml of undiluted amine, not a solution thereof) was then added and 
heating continued for a further 24h, Volatiles were removed in vacuo and the residue 
15 dissolved in dichloromethane (DCM), then applied to an solid phase extraction (SPE) 
cartridge (aminopropyl, Ig) which was eluted first with DCM, then with methanol. 
Fractions containing desired material were concentrated in vacuo to afford Example 21 
(0.004g). LCMS showed MH^ = 380; Tref = 2.92min. 

20 Example 21 , Method B: 

Intermediate 17 (0.03 Ig, 0.1 mmol) was dissolved in acetonitrile (1ml). 
4-Aminotetrahydropyran hydrochloride (Intermediate 8 A, 0.015g, 0.11 mmol) and N,N- 
diisopropylethylamdne (0.08ml, 0.5 mmol) were added and the mixture stirred under 
nitrogCT at 8S^C for 16h, then concentrated in vacuo. The residue was partitioned 
25 between dichloromethane QDCM) and water. The layers were separated and the organic 
layer Was concentrated in vacuo to afford Example 21 (0.027g). LCMS showed MHT*" = 
380; Tret = 2.92 min. 
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Example 21 , Method C: 

This alternative route C to Example 21 involves fomiation of the ester of Example 3 = 

a 




OEt 

Intermediate 32 ( ^ ) using one of the methods described above, 

conversion of the ester of Example 3 / Intermediate 32 into the carboxylic acid 
(Intermediate 33) using the method given above for Intermediate 33, and then amide bond 
fomiation to form Example 21 using the method of Examples 81-84 below. 



10 



The following compounds can be similarly prepared using one or more of Methods A, B 
or C above, preferably Method A or B : 



NR^R^ 






NR4r5 


NHR3 


Starting 
Material 


Amine Reagent 


MH* 
ion 


Tret 
(min) 


E^sample 
22 






hitemiediate 19 


4-amino 
tetrahydropyran 


384 


3.09 


Example 
23 


or 




Intermediate 20 


Cyclopentyl 
amine 


342 


3.29 


Example 
24 


or 




Intermediate 20 


Cyclohexyl 
amine 


356 


3.47 


Example 
25 






Intermediate 20 


4-amino 
tetrahydropyran 


358 


2.79 


Example 
27 


or 




Intermediate 20 


Intermediate 6 


400 


2.64 


Example 
28 






Intermediate 21 


Cyclopentyl 
amine 


328 


2.69 


Example 
29 






Intermediate 21 


Cyclohexyl 
amine 


342 


2.87 


Exan^le 
30 


C) 


HN-Q) 


Intermediate 21 


4-amino 
tetrahydropyran 


344 


2.33 


Example 
31 






Intermediate 22 


Cyclopentyl 
amine 


365 


2.38 


Example 
32 






Intermediate 22 


Cyclohexyl 
amine 


379 


2.54 
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33 


HN ^ ^ 




jLuienncuiaie zz 


tetrahydropyran 




0 no 

Z.U7 


34 






JXILClJXU7UJiai.C7 


amine 






Example 
35 


NH2 


--<:> 


Inteimediate 24 


Cyclohexyl 
amine 


288 


2.79 


Example 
36 


NH2 


HN-Q) 


Intermediate 24 


4-amirio 
tetrahydropyran 


290 


2.22 



Example 39: N-BeiizyI-4-(cydopentylana£ao)-l-ethyl-lH-pyraaK>lo[^^ 
carboxamide 

5 



that is, Example 39 is: 




A solution of Intermediate 17 (0.03 Ig, O.I mmol) in ethanol (1ml) was treated with 
triethylamine (0.07ml, 0.5 mmol), followed by a O.IM ethanolic solution of cyclopentyl 

10 amine (1.1ml of the O.IM ethanolic solution = 0.11 mmol). The mixture was heated at 
reflux (80°C) for 18h. A fiuther portion of cyclopentyl amine (0.009ml of undiluted 
amine, not a solution thereof) was then added and heating continued for a further 24h. 
Volatiles were removed in vacuo and the residue dissolved in DCM, then applied to an 
SPE cartridge (aminopropyl, Ig) which was eluted first with DCM, then with methanol. 

15 The DCM fraction was concentrated in vacuo, then applied to an SPE cartridge (siUca, 
0.5g) which was eluted sequentially with (i) DCM, (ii) EtaO, (iii) EtOAc and (iv) MeOH. 
Fractions containing desired material were combined to afford Example 39 (0.007g). 
LCMS showed MH* = 364; Trbf = 3.38min. 



20 



Similarly prepared were the following: 



P33108P3 




Et 





NR4r5 


NHR3 


Starting 
Material 


Amine 
reagent 


MH* 
ion 


Tret 


Ejcample 
40 


-no 




Intermediate 
17 


Cyclohexyl 
amine 


378 


3.43 


Example 
41 






Inteimediate 
17 


Litermediate 
6 


421 


2.75 


Example 
42 






Intermediate 
18 


Cyclopentyl 
amine 


358 


3.63 


Example 
43 






Inteimediate 
18 


Cyclohexyl 
amine 


372 


3.79 


Ebran^Ie 
44 






Intermediate 
18 


4-amino 

tetiahydro- 

pyran 


374 


3.13 


Exaiiq>le 
45 




HN— ( /)— 


Intermediate 
18 


Inteimediate 
7 


387 


2.37 


Example 
46 




N / \ 


Inteimediate 
18 


Intermediate 
6 


415 


2.92 


Example 
47 






Intermediate 
19 


Cyclopentyl 

amine 


368 


3.61 


Example 
48 






Intermediate 
19 


Cyclohexyl 
amine 


382 


3.76 


Example 
49 


HN — — F 




Inteimediate 
19 


Intermediate 
7 


397 


2.29 


E»miple 
50 






Intermediate 
19 


Inteimediate 
6 


425 


2.88 


Example 
51 






Intermediate 
23 


Cyclopentyl 
amine 


316 


3.05 


Example 
52 






Inteimediate 
23 


Cyclohexyl 
amine 


330 


3.26 


Example 
53 






Inteimediate 
23 


4-aimno 

tetrahydio- 

pyran 


332 


2.58 


Example 
55 






Intermediate 
23 


Inteimediate 
6 


373 


2.46 
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Kvamnlft 56; N-6enzyl-l-ethyI-4-[(l-methylpiperidin-4-yl)aiiiino]-m-pyrazolo[3^^ 
blpyridine-S-carboxamide 



10 



15 




Example 56 NR*Rs= ""^^lO 

A solution of Intennediate 17 (0.03 Ig, 0.1 mmol) in ethanol (Iml) was treated with 
triethylamine (0.07ml, 0.5 mmol), followed by a O.IM ethanolic solution of Intennediate 
7 (1.1ml of the solution = 0.11 nmol). The mixture was heated at reflux (80°C) for 18h. 
A further portion of Intennediate 7 (0.01ml of undiluted amine) was then added and 
heating continued for a further 24h. Volatiles were removed in vacuo and the residue 
dissolved in DCM, then applied to an SHE cartridge (aminopropyl, Ig) which was eluted 
first with DCM., then with methanol. The DCM fraction was concentrated in vacuo, then 
applied to an SPE cartridge (silica, 0.5g) which was eluted sequentially with (i) DCM, (ii) 
BtzO, (iii) EtOAc and (iv) MeOH. The methanol fraction was concentrated and further 
purified by SPE (siUca, 0.5g) eluting with (I) DCM, (ii) EtOAc and (iu) a stepwise 
gradient of chloroform : methanol (from 99:1 up to 4:1). Fractions containing desired 
material were combined to afford Example 56 (0.004g). LCMS showed MBT^ = 393; Tret 
= 2.26min. 
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Example 57: 4-[(l-AcetyIpiperidm-4-yl)aiiimo]-l-ethyl-N-(pyridi^^ 
pyrazoIo[3,4-b]pyridme-5-carboxaimde 



5 A solution of Intennediate 22 (O.OSg, ca. 0.1 mmol) in ethanol (1ml) was treated with 
triethylamine (0.07ml, 0.5 mmol), followed by a O.IM ethanolic solution of Intemiediate 
6 (1,1ml of the solution = 0.11 mmol). The mixture was heated at reflux (80°C) for 18h. 
A further portion of Intemiediate 6 (0.01ml, undiluted) was then added and heating 
continued for a further 24h. Volatiles were removed in vacuo and the residue dissolved in 
10 DCM, then applied to an SPE cartridge (aminopropyl, Ig) which was eluted first with 
DCM, then with methanol. 

The DCM fraction was concentrated in vacuo, then applied to an SPE cartridge (silica, 
0.5g) eluting with (I) DCM, (ii) EtOAc and (iii) a stepwise gradient of chloroforai : 
methanol (from 99:1 up to 4:1). Fractions containing desired material were combined to 
15 afford Example 57 (O.OOSg). LCMS showed MET = 422; Trei = 2.1min. 



Example 61; N-BenzyM-(cyclopentylamino)-l-methyl-m-pyrazolo[3,4-b]pyridm 
20 S-carboxamide 



A solution of Ihteraiediate 28 (0.03g, 0,1 mmol) in ethanol (1ml) was treated with a O.IM 
ethanolic solution of cyclopentyl amine (1.1ml of solution = 0.11 mmol). Triethylamine 
25 (0.07ml, 0.5 mmol) was then added and the mixture heated at reflux (85°C), under 




Et 



that is, Example 57 Is: 





Me 



P33108P3 




nitrogen for 12h, A further portion of cyclopentyl amine (0.009ml, vindiluted) was then 
added and heating continued for a further 36h. The mixtures were concentrated in vacuo 
and the residue treated with chloroform. A small amount of msoluble matecial was 
collected by filtration, then the filtrate applied to an SPE cartridge (aminopropyl, Ig) 
which was eluted first with DCM, then with methanol. Fractions containing desired 
material were combined to afford Example 61 (0.039g). LCMS showed MH* = 350; Tret 
2.88min. 

Similarly prepared were the following: 




Me 





NR4r5 


NHR3 


Starting 
Material 


Amine Reagent 


MH 

+ 

ion 


Tret 
(min) 


Example 62 






Intermediate 28 


Cyclohexyl 
anmlne 


364 


3.05 


Example 63 




HN-Q> 


Intermediate 28 


4-amino 
tetrahydropyran 


366 


2.52 


Example 64 






Intermediate 30 


Cyclopentyl 
amine 


344 


3.06 


Example 65 






Intermediate 30 


Cyclohexyl 
aDMne 


358 


3.23 


Example 66 




HN-Q, 


Intermediate 30 


4-amino 
tetrahydropyran 


360 


2.69 


Example 67 






Intermediate 29 


Cyclopentyl 
amine 


354 


3.17 


Example 68 






Intermediate 29 


Cyclohexyl 
amine 


368 


3.33 


Example 69 


HN— F 


HN-Q) 


Intermediate 29 


4-amino 
tetrahydropyran 


370 


2.72 


Example 70 


NH2 




Intermediate 31 


Cyclopentyl 
amine 


260 


2.10 


ExanG^le 71 






Intermediate 31 


Cyclohexyl 
amine 


274 


2.29 


Example 72 


NHz 




Intermediate 31 


4-amino 
tetrahydropyran 


276 


1.86 
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Example 74: 44(l-Acetylpipeiidin-4-yl)ammo]-N-benzyl-l-methyl-lH-pyr 
b]p3^dme-5-carboxamide 

5 



that is, Example 74 is: 




Me 



A solution of Intennediate 28 (0.03g, 0.1 mmol) in etfianol (1ml) was treated with a O.IM 
ethanolic solution of Intermediate 6 (1.1ml of solution = 0.11 mmol), Triethylamine 
(0.07ml, 0.5 mmol) was then added and the mixture heated at reflux (SS'^C), under 

10 nitrogen for 12h. A further portion of Intermediate 6 (0.1 nomol) was then added and 
heating continued for a further 36h. The mixtures were concentrated in vacuo and the 
residue treated with chloroform. A small amount of insoluble ntiaterial was collected by 
filtration, then the filtrate applied to an SPE cartridge (aminopropyl, Ig) which was eluted 
first with DCM, then with methanol. Fractions containing desired material were 

15 combined and concentrated in vacuo. The residue was further purified by SPE (silica, 
0.5g) eluting with (i) DCM, (ii) chloroform, (iii) EtOAc and (iv) a stepwise gradient of 
chloroform : methanol (from 99:1 up to 4:1). Fractions containing desired material were 
combined to afford Example 74 (0.029g). UCMS showed MKT = 407; Tret = 2.57 min. 

20 SuDilarly prepared were the following: 




Me 





NR4r5 


NHR3 


Starting 
Material 


Amine Reagent 


MH 

+ « 
ion 


Tret 
(min) 


Example 
76 






Intermediate 
30 


Intermediate 6 


401 


2.74 
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Example 
78 




"KM 


Intermediate 
29 


Litexmediate6 


411 


2.69 



TCTOinpiftRi. l.Etfayl-N-methyl-4-(tetrahydro-2H-pyraii-4-ylamino)-lH- 
pyrazoIo[3,4-b]pyridine-5-carboxamide 

Q 

Example 81 NIVRs = NHMe 

To a stirred suspension of Intermediate 33 (0.025g, ca. 0.08 to 0.09 nunol) in chloroform 
(2ml) was added thionyl chloride (0.025ml) and the mixture stirred at room temperature 
for Ih. The mixture was cooled to O^'C and methylamine added (2M solution in THF, 
0.69ml = 1.38 noonol). After returning to room temperature the niixture was stirred for a 
further Ih, then quenched by addition of water (4nil) and the layers separated. The 
organic layer was concentrated then applied to an SPE cartridge (silica, Ig) which was 
eluted with (i) DCM, (ii) BtzO (2:1), (iii) EtOAc, (iv) MeOH: EtOAc (1:9). Fractions 
containing desired material were combined to afford Example 81 (0.019g). LCMS 
showed MET = 304; Tret = 2.19min. 

Similarly prepared: 






NR4rS 


Amine reagent 


ion 


Tret 
(min) 


Example 
82 


NMe2 


Dimethylamine (2M in THF) 


318 


2.06 


Example 
83 


NHEt 


Ethylamine (2M in THF) 


318 


2.31 


Example 
84 


NHiPr 


Isopropylamine (2M in THF) 


332 


2.44 




10 



15 
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Example 83: iV4-Diethyl-4-(tetrahydro-2JT-pyran-4-ylaiiimo)-lir-pyra2olo[3,4- 
6]pyridine-5-carboxaimde; also named l-ethyl-iV-ethyl-4-(tetrahydro-2H-pyran-4- 
ylainino)-l£r-pyrazolo[3,4-d]pyridine-5-carboxainide 



In an alternative embodiment to the process described for Examples 81-84 above, 
Example 83 can be made according to the following method: 

A mixture of Intermediate 33 (3.0g, 10.33mmol), EDC (2.25g, 11.7mmol), and HOST 
10 (1.68g, 12.4mmol) was stirred at room temperature for 1 hour. Ethylamine (6.2ml, 
12.4mmol, 2M-solution in IHF) was added, and stircing was continued at room 
tempraatuie for 22 hours. The solvents woe removed in vacuo, and the residual solid was 
dissolved in chlorofonn (250ml) and washed successively with water (70ml) and 5%- 
sodium hydrogen carbonate solution (70ml). After drying over anhydrous sodiimi 
15 sulphate, the organic solution was evaporated in vacuo to give a pale orange solid 
(4.15g). This solid was dissolved in a mixture of dichlorom&thane (15ml) and chloroform 
(5nil) and purified by column chromatography (Biotage, silica, lOOg), eluting initially 
with EtOAc-cyclohexane (2:1) and finally with neat EtOAc. The product containing 
fi:actions were combined and evaporated to give Example 83 as a pale yellow solid 



20 (3.05g). LCMS showed MET = 318; Tret = 2.33min. Ir NMR (400MHz in de-DMSO, 
27°C, 8ppm) 9.76 (d, IH) 8.35 (s, IH) 7.94 (s, IH) 5.99 (br m, IH) 4.47 (q, 2H) 4.16- 
4.01 (m's. 3H) 3.62 (m, 2H) 3.48 (m. 2H) 2.13 (m, 2H) 1.77 (m, 2H) 1.49 (t, 3H) 1.28 (t, 
3H). 



Example 85; N -Benzvl-l-<thvI'4-r(3S)-tetrahydrofiiran-3-ylamino]-lH-pyrazolo[3,4- 
b]pyridine-5-carboxamide 



5 




25 
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CONHCHgPh 



NHR^ 



That is, ExEunple 85 is: 




CONHCH2PI1 



wiierein NHIV= hn»" 



Intennediate 41 (0.017g, 0,062 mmol) was dissolved in DMF (2inl), then treated with 
HATU (0.023g) followed by diisopropylethyl amine (0.021ml) iand the mixture stirred for 
10 min. Benzylamine (O.OOTiol) was then added and stirdng continued for a further 64h. 
The mixture was concentrated in vacuo and the residue dissolved in DCM (l.Sml) then 
treated with saturated aqueous sodium bicarbonate solution (l.Sml). This mixture was 
stirred for 30 min, then the layers were separated and the organic layer was applied to an 
SPE cartridge (silica, Ig) which was eluted sequentially with a gradient of ethyl acetate: 
cyclohexane (1:4, then 1:2, 1:1, 2:1 and 1:0). Fractions containing desired material were 
concentrated in vacuo to afford Example 85 (0.017g). LCMS showed MH*" = 366; Tret == 
2.80min. 



Similarly prepared were the following: 



NHR^ 




CONHCHoPh 





NHR3 


Startii^ material 


MET 
ion 


Tret 
(min) 


Example 86 




Intennediate 42 


366 


2.80 


Example 87 




Intennediate 44 


382 


3.11 


Example 88 


NH 


Intennediate 45 


336 


3.00 


Example 89 




Intennediate 46 


414 


2.69 
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Example 90 




Inteimediate 47 


428 


2.75 



Example 91; N -BenzvUl-ethvM-ftetrahvdrn-2H-thinpvran-4-ylaminA^-1 
P3nrazolo[3,4*b]pyridine-5-carboxaDadde 




CONHCHaPh 



Intermediate 43 (0,019g) was dissolved in DMF (2ml), then treated with HATU (0.024g) 
followed by diisopropylethyl amine (0.022ml) and the mixture stirred for 10 min. 
Benzylamine (0.007ml) was then added and stirring continued for a further 64h. The 
mixture was concentrated in vacuo and the residue dissolved in DCM (1.5ml) then treated 
with saturated aqueous sodium bicarbonate solution (1.5ml), This mixture was stirred for 
30 min, then the layers were separated and the organic layer applied to an SPE cartridge 
(silica, Ig) which was eluted sequentially with a gradient of ethyl acetate: cyclohexane 
(1:4, then 1:2, .1:1 and 1:0). Fractions containing desired material were concentrated in 
vacuo to afford Example 91 (0.023g). LCMS showed MJtt = 396; Tret = 3.26min. 

Example 92t l-Ethvl-N-f4-fluorophenvn-4-rf3S^>tetrahvdrnftiraii-3-ylamin 
pyrazolo[394-b]pyridine-5-carboxamide 




Intermediate 41 (0.017g) was dissolved in DMF (2ml), then treated with HATU (0.023g) 
followed by diisopropylethyl amine (0,021ml) and the mixture stirred for 10 min. 4- 
Fluoroaniline (0.006ml) was then added and stirring continued for a further 64h. The 
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mixture was concentrated in vacuo and the residue dissolved in DCM (1.5ml) then treated 
with saturated aqueous sodium bicarbonate solution (1.5ml), This mixture was stirred for 
30 min, then the layers were separated and the organic layer concentrated in vacuo. The 
crude mixture was purified by mass directed autoprep HPLC to afford Example 92 
5 (0.013g). LCMS showed MH* = 370; Tret = 2,91min. 

Similarly prepared were the following: 






NHR3 


starting material 


MH* 
ion 


Tret 
(min) 


Example 93 


NH 

Q 


Intennediate 42 


370 


2.91 


Example 94 


HN— ^ 


Intennediate43 


400 


3.37 


Example 95 




Intennediate 44 


386 


3.27 


Exanqile 96 


NH 


Intennediate 45 


340 


3.21 


Example 97 




Intennediate 46 


418 


2.80 


Example 98 




Intennediate 47 


432 


2.84 



10 

Example 99 

In all of Examples 22 to 98, where a 4-amino 5-carboxamide Example of the following 
15 Formula I has been synthesised from the 4-chloro derivative, then an altemative final-step 
synthesis is as follows: 



P33108P3 




Formula IV Formula I 



An intennediate of Formula IV above (O.lmmol) was dissolved in acetonitrile (1ml). An 
amine of fomiulaR3NH2 (O.Ummol, 1.1 mole equivalents) andN,N- 
diisopropylethylamine (O.Smmol, 5 mole equivalents) were added and the mixture stirred 
under nitrogen at 85®C for 16h. After concentration in vacuo, the residue was partitioned 
between dichloromethane ODCM) and water. The layers were separated and the organic 
layer was concentrated in vacuo to afford an Example of Formula L 



P33108P3 

-153 




5 Intermediate 33 (0.048iimiol) was dissolved in DMF (0.5ml), then treated with HATU 
(0.048mmol) followed by diisopropylethyl amine (0.096mmol) and the mixture stirred for 
10 min. 4-Methylsiilfonylbenzylamine (0.052mmol, available from Acros Organics) was 
then added and stirring continued for a further 16 hours. The mixture was concentrated in 
vacuo. The crude mixture was purified by mass directed autoprep HPLC to afford 

10 Example 100 (0.013g). LCMS showed MH^^ 458 ; Tret = 2.22min. 

Similarly prepared, but replacing the 4-methylsulfonylbOTzylamine with the same or 
similar number of moles of anotiier amine R^rSnH, were the following compounds: 






NR4R5(theN 


Source of R^R^NH 


Starting 


MH 


Tret 




atom linking 




Material 


*ion 


(ndn) 




andR^tofhe 












-CO-pyrazolo- 












pyridine moiety 












is underlined) 











P33108P3 ^ ^ 

~ -154- ^ W 



Example 101 




AstaTech, Inc. 
8301 Torresdale Ave. 
19C, Philadelnhia 
PA, 19136, 
USA 


Intennediate 
33 


487 


2.29 


Example 102 




/. Chejn. Soc, 1945, 
633 


Intemiediate 
33 


458 


2.2 


Jb/Xample 103 


if 


WO 98/52943 


Intermediate 
33 


490 


2.66 


Example 104 




/. Org. Chenu, 1979, 
44(3), 396 


Intennediate 
33 


415 


2.28 


Exanqile 105 




Seriya 

Khimicheskava^ 1989 
(7), 1694 


Intennediate 
33 


456 


2.65 


Example 106 




SALOR (Aldrich) 


Intennediate 
33 


458 


2.32 






JVLayDnoge uiemical 
Company Ltd. 
Trevillett 
Tintagel 

Cornwall PL34 OHW 

1 Lr t Tl -r~l -~L -M-T^-L. 

unitea Jsanguoni 


Jntraxnediate 
33 


461 


2.5 


Example 108 


CH3 


MfcroChemistxy- 

RadaPharma 

Shosse Entusiastov 56 

Moscow, 111123 

Kussia 


Intennediate 
33 


390 


2.28 


Example 109 




MicroChemistry- 

RadaPhaima 

onossc jQiiiusiastov Do 

Moscow, 111123 

Russia 


Intennediate 
33 


387 


2.13 


Example 110 




Bulletin des Societes 
Chimiques Beiges^ 
(1982), 91(2), 153 


Intermftrfi at^ 
33 




1 Qf( 


Example 111 




MicroChemistry- 

RadaPhanna 

Shosse Entusiastov 56 


Intennediate 
33 


401 


2.14 
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Moscow, 111123 

XvUSSla 








Example 112 


H3C CH3 




Intermediate 
33 


466 


2.67 


Example 113 


CH3 


Ultrafine (UFC Ltd.), 
see above for address 


Litemiediate 
33 


425 


2 


iLxampie xi4 




Austin Chemical 
Company, Inc. 
1565 Barclay Blvd. 
Bufialo Grove, 
BL, 60089 
USA 


Intermediate 
33 


382 


2 


Example 115 




WO 02/83624 


Intermediate 
33 


464 


1.97 


Example 116 




Huka Chemie AG 


Intermediate 
33 


432 


2.52 


Example 117 


H 


MicroChemistry- 

RadaPhanna 

Shosse Entusiastov 56 

Moscow, 111123 

Russia 


Intermediate 
33 


397 


1.96 


Example 118 




WO 02/85860 


Intermediate 
33 


423 


2.09 


Example 119 




Butt Park Ltd. 

iJraysaown worKs 
Peasedown St John 
Bath, BA2 8LL, 
united. Jsjnguom 


Intermediate 

55 


423 


2.19 


Example 120 




Sigma 


Intermediate 
33 


398 


1.77 


Example 121 


V i. Y 


US 4562184 


Intermediate 
33 


452 


2.21 


Example 122 




Dynamit Nobel GmbH, 
Germany; or SaviUe 
Whitde Ltd (UK agents 
of Dynamit Nobel), 
Vickers Street, 


Intemiediate 
33 


372 


1.93 
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Manchester M40 8EF, 
United iCinffdoin 








Example 123 




WO 02/66470 


Intennediate 

33 


385 


1.93 


Example 124 




/. Med. Chem., 1990, 
33(1), 97 


Intennediate 
33 


447 


2.17 


Example 125 




Aldrich 


Litennediate 
33 


434 


2.84 


jCfXampie xjm 




/\SLaiecn, inc. 
8301 Torresdale Ave. 
19C, Philadelphia, 
PA, 19136, USA 


JUlLClJLIXCUldllC 

33 


*r/ J 




Example 127 






Litennediate 
33 


425 


1.99 


Example 128 




J. Org. Chem., 2001, 
66(6), 1999 


Litennediate 
33 


423 


1.97 


Ebcample 129 




Acros Organics 


Intennediate 
33 


401 


1.82 . 


Example 130 




Aldrich 


Intennediate 
33 


374 


2.08 


Example 131 




Combi-Blocks Inc., 
7949 Silverton Av., 
Suite 915, San Diego, 
CA 92126, USA (see 
also Intennediate 8 A) 


Intennediate 
33 


374 


2.04 


Example 132 




J. Org. Chem., 1955, 
20. 1657 


Intennediate 
33 


487 


2.39 


Example 133 


HN^ 


J. Med. Chem., 1999, 
42(14), 2504; 
or variation of: Lis et 
al., /. Med. Chem., 
1990. 33(10), 2883, 


Intennediate 
33 


473 


2.24 
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see Scheme m and 












ref . 24 










tj 


48(29), 6161 


TiiteTmedia.te 
33 


401 


1 97 

Xa,7 / 


Example 135 




Aldrich 


Intermediate 
33 


396 


2.42 


Example 136 




Aldrich 


Intermediate 
33 


415 


2.03 


Example 137 




Aldrich 


Intermediate 
33 


401 


1.78 


Example 138 




Aldrich 


Intermediate 
33 


381 


1.81 


Example 139 




MicroChemistry- 

RadaPharma 

Shosse Entusiastov 56 

Moscow, 111123 

Russia 


Intermediate 
33 


387 


1.74 


Example 140 




Aldrich 


Intermediate 
33 


360 


2.16 


Example 141 




Aldrich 


Intermediate 
33 


401 


1.81 


Example 142 


0 


Aldrich 


fotermediate 
33 


417 


1.75 


Example 143 




Aldrich 


Intermediate 
33 


376 


2.16 
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Example 144 




Aldrich; or Baruah et 
al., Synlett, 1999, 4, 
409 


Mtennediate 
33 


386 


2.59 


Example 145 


<pH3 


Aldrich 


Litexmediate 
33 


375 


1.73 


Example 146 


CH3 


Fluorochem Ltd. 
Wesley Street 
Old Glossop 
Derbyshire 
SK13 TRY 
United Kingdom 


Intermediate 
33 


360 


2.16 


Example 147 


HN — V 

P 
H3C 


Aldrich; or Acros; or 
Jung et al.. 
Tetrahedron Lett, 
2002,43(48), 8735; or 
Meindl et al., /. MedL 
Chem., 1984, 27(9), 
nil; or Organic Lett.^ 
2002, 4(12), 2055 


Intermediate 
33 


410 


2.4 


Example 148 


" 0 


Berk Univar pic 
Berk House 
P.O.B0X 56 
Basing View 
Basingstoke 
Hants RG212E6, 
United Kingdom 


Int^mediate 
33 


473 


2.26 


Example 149 


H ^ 


Aldrich 


bitermediate 
33 


375 


1.9 


Example 150 


fi 


MicroChemistry- 

RadaPharma 

Shosse Entusiastov 56 

Moscow, 111123 

Russia 


Intermediate 
33 


411 


1.95 


Example 151 


HaC 


Array Biophanna Inc. 
1885 33rd Street 
Boulder. CO 80301 
USA 


Intermediate 
33 


395 


1.73 


Example 152 




Nippon Kagaku 
ZasshL, 1960, 81 
p.962. 


Intemiediate 
33 


453 


1.96 
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Example 153 




Aldrich 


Intermediate 
33 


408 


2.35 


Example 154 


F 


Aldiich 


Intermediate 
33 


416 


2.5 


Example 155 




Aldrich; or Meindl et 
al., /. Med, Chenu^ 
1984, 27(9), nil; or 
Organic Letters^ 2002, 
4(12), 2055 


Intermediate 
33 


448 


2.68 


Example 156 


1 

^ ^ 

CH3 


Alfa Aesar, 

A Johnson Matthey 

Company 

30 Bond Street 

Ward Hill MA 

01835-8099 

USA 


Intermediate 
33 


360 


2.16 


Jc^xampie 157 


HN 

V 


Aioncn 


inienneciiaie 

33 






Example 158 


NH 


Aldrich 


Intermediate 
33 


347 


1.83 


Example 159 


"X) 

CH3 


Aldrich 


Ihtennediate 
33 


396 


2.49 


Example 160 


"X 

a. 

T 

F 


Aldrich 


intennediate 
33 


416 


2.53 


Example 161 




Aldrich 


Intennediate 
33 


390 


2.18 


Example 162 




Aldrich 


Intennediate 
33 


463 


1.96 
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Example 163 


% 

^CH3 


us 4987132 


Inteimediate 
33 


458 


2.13 


Example 164 


l-INI Kl 


Aldiich 


Inteimediate 
33 


374 


2.22 


Example 165 




Aldrich;orTCI- 
America; or 
Maybridge-Int. 


Inteimediate 
33 


406 


2.53 


Example 166 




Maybridge Chemical 
Company Ltd. 
Trevillett 
Tintagel 

ComwaUPL34 0HW 

United TCinffdom 


Mtennediate 
33 


402 


1.93 


Example 167 




Aldrich; or Baruah et 
al., Synleu, 1999, 4, 
409 


Inteimediate 
33 


440 


2.3 


Example 168 


V/l 


Aldrich; or Meindl et 
al., /. Med. Chem,, 
xj^of, xxxXy ur 
Organic Letters^ 
2002 4ri2^ 20SS 

^KfXIJ^f *^\^±^J^ jUSJmJmJ 


Inteimediate 
33 


414 


2.58 


Example 169 


o 

CH3 


Aldrich 


Inteimediate 
33 


373 


i.64 


Example 170 


OH 


Aldrich 


Ihtennediate 
33 


334 


1.85 


Example 171 




Aldrich 


Inteimediate 
jj 


465 


2.29 


Example 172 


CH3 


Er 006258 


Inteimediate 
33 


458 


2.25 


Example 173 


<rH. 


7. Cftem. Soc, 1954, 
1171 


Inteimediate 
33 


389 


1.98 
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Example 174 




Peakdale Molecular 
Ltd, Peakdale Science 
Park, Sheffield Road, 
Chapel-en-le-Frith, 
High Peak SK23 0PG. 
United Kingdom 


Intermediate 
33 


384 


1.76 


Example 175 




HuorochemLtd, 
Wesley Street 
Old Glossop 
Derbyshire SK13 TRY 
United Kingdom 


Intermediate 
33 


459 


2.36 


Example 176 




Lancaster Synthesis 
Ltd, Newgate, White 
Lund, Morecambe, 
Lancashire LAS 3DY, 
United Kingdom 


Intermediate 
33 


343 


2.01 


Example 177 


N — v. 


ChemBridge Europe, 
4 Clark s Bull Rise, 
Hampton Wood, 
Evesham, 

Worcestershire WRll 
6FW, United 


Intermediate 
33 


400 


1.92 


Example 178 


N— 

CH3 


TimTec, Inc. 

PO Box 8941 

Newark, DE, 19714- 

8941 

USA 


Intermediate 
33 


384 


2.03 


Example 179 


9H3 
Kl 

1 


ChemBridge Europe, 
4 Clark s Hill Rise, 
Hampton Wood, 
jZrvesnain, 

Worcestershire WRl 1 
6FW, United 
Kingdom 


Intermediate 
33 


398 


1.70 


Example 180 




Aldrich 


Intermediate 
33 


400 


2.41 


Example 181 




Aldiich 


Intermediate 
33 


428 


2.61 


Example 182 




Aldrich 


Intermediate 
33 


424 


2.49 
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Example 167 : iV-{[3,4-Bis(metfayloxy)phenyI]methyl}-l-ethyl-4-(tetrahyd^^ 
pyran-4*ylamino)-lH-pyrazolo[3y4-&]pyridine-5-carb 

5 




In an alternative embodiment to the process described above for Examples 100-182, 
Example 167 can be made according to the following method: 

10 A mixture of Intermediate 33 (0.498g, 1.72mmol), EDC (0.46g, 2.41mmol), and HOBT 
(0.278g, 1.68mmol) was stirred at room temperature for 0,25 hours. Veratrylanune 
(3,4-dimethoxybenzylamine, 0.31ml, 2.05mmol, obtainable from Aldrich or Synlett, 
1999, 4, 409) was added, and stirring was continued at room temperature for 22 hours. 
The reaction mixture was partitioned between EtaO and water. The aqueous phase was 

15 extracted with Et20 and the combined organic phases washed with brine, dried (MgS04) 
and evaporated in vacuo. The residue was purified by chromatography (Biotage, silica 
40g) eluting with EtOAc : cyclohexane (2: 1). The material was further purified by SPE 
(SCX-2, lOg) eluting with methanol then ammonia in methanol (0.5M). The ammonia 
methanol fractions were combined and evaporated in vacuo to afford Example 167 as a 

20 white foam (0.633g). LCMS showed MlT = 440; Tret = 2.65min. Ir NMR (400MHz in 
CDCI3, 27*^0, Sppm) 9.78 (d, IH) 8.37 (s, IH) 7.94 (s, IH) 6.94 - 6.82 (m, 3H) 6.29 (br 
m, IH) 4.56 (d, 2H) 4.46 (q, 2H) 4.15-4.01 (m's, 3H) 3.89 (s, 6H) 3.63 (m, 2H) 2.15 (m. 
2H) 1.78 (m, 2H) 1.49 (t. 3H). 

25 

Example 183 ; Ethyl 4-(cyclohexylamino)-l-(3-ethoxy-3-oxopropyl)-l£r- 

pyrazolo[3,4-6]pyricline-5-carbosylate 




CO^Et 
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-163- 




A vigorously stirred mixture of Intermediate 48 (40mg), anhydrous potassium carbonate 
(57mg) and ethyl 3-bromopropianoate (0.027ml) in anhydrous DMF (1ml) was heated at 
65 °C ovemi^t The reaction mixture was concentrated, and the residue was partitioned 
between dichloromethane (5ml) and water (5ml). The phases were separated and tiie 
organic phase was evaporated to a residual oil which was purified by mass directed 
autoprep HPLC to afford Example 183 (5mg). LCMS showed Mtt = 389; Trff = 
3.65min. 

F^vample mS; Ethyl l-n-propyl-4-(tetrahydro-2J5r-pyran-4-ylamino)-lH- 

pyrazoIo[394-ft]pyridine-5*carboxylate 



Sodium hydride (0.067g, 60% dispersion in oil) was added to a stirred solution of 
Example 20 (0.47g) in DMF (19ml), followed by n-propyl iodide (0.17ml). The mixture 
was stirred at 23 ""C for 16 hours, then concentrated, diluted with chloroform (30ml) and 
washed with 1:1 water:brine solution (30ml), separated and the organic layer 
concentrated. The residue was purified on a SPE catridge (silica, lOg) eluting with lOml 
volumes of dichloromethane, 1:1 diethyl ethencyclohexane, and diethyl ether. The 
combined 1:1 diethyl ether: cyclohexane, and diethyl ether, fractions were concentrated 
to give Example 185 as a clear gum (0.23g). LCMS showed Mtt = 333; Tret = 3.14min, 

Example 186; Ethyl l-(2-hydroxye11iyl)-4-(tetrahydro-2H-pyran-4-ylamino)- 

lJ5r-pyrazolo[3,4-6]pyridiiie-5-carbo^Iate 





OH 
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2-Bromoethanol (0.008ml) was added to a solution of Example 20 (0.03g) in anhydrous 
DMF (1.5ml), with 2-tert-butylimino-2Kiiethylamino-l,3-dimethyl-perhydro-l,3,2- 
diazaphosphorine (polymer bound, 2.3mmol/g loading, 0,045g). The mixture was shaken 
at 23 °C for 16 hours, then the solution drained fkom ttie resin, and the resin was washed 
5 with DMF. The combined organics were concentrated, and the residue purified on a SPE 
cartridge (silica, Ig) eluting with 70-100% ethyl acetate in cyclohexane. The combined 
fractions were concentrated to give Example 186 as a white solid (0.01 Ig). LCMS 
showed MEt =335; Trff = 2.47min. 

10 Example 187; iV-[4-(Methylsulfonyl)benzyl]-l-n-propyl-4-(tet]^ 

pyran-4-ylamino)-lH-pyrazolo[394-6]pyridme^5-carboxai^ 




Intermediate 50 (0.03g) was stirred in DMF (1ml) with DIPEA (0.035ml) and HATU 
(0.038g) for 20 min. 4-(Methylsulfonyl)benzylamine hydrochloride (0.024g) was added 
15 to the mixture and the solution was stirred for 8 hours at 23 ""C. The solution was 
concentrated and the residue dissolved in dichloromethane (6ml) then washed with 
saturated sodium bicarbonate solution (6ml) and 1:1 brine: water (6ml), separated by 
hydrophobic frit. The organic layer was concentrated to give Example 187 as a white 
soUd (0.039g). LCMS showed M£t = 472; Tref = 2.67min. 

20 

Example 188: iV-(4-Fluorophenyl)-l-n-propyM-(tetrahydro-2ff-pyran-4- 
ylaiiiino)-li7-pyrazolo[3,4-A]pyridme-5-carboxamide 




The synthetic method is as described in Example 187, except that in place of 4- 
25 (methylsulfonyl)benzylamine hydrochloride, 4-fluoroaniline (0.01ml) was added to the 
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mixture. The resultant product required further purification, which was performed by 
mass directed autoprep HPLC, giving Example 188 as a clear gum (0.03g). LCMS 
showed MEt = 398; Trkf = 3.13min. 

F.YflTnple189; Ethyl l-ethyl-6-methyl-4-(teti^ydro-2ff-pyi^-4-ylainino)- 

lH-pyrazolo[394-&]pyridine-5-carboxylate 



COJEt 




4-Aminotetrahydropyran hydrochloride (Intermediate 8A, 0.413g, S.Ommol) was added 
to a mixture of Intermediate 51 (0.268g, l.Ommol) and NJN-diisopropylethylamine 

10 (0.87ml, 5.0mmol) in acetonitrile (3ml), The resulting mixture was heated at 85 for 24 
hours. Volatiles were removed in vacuo and the residue was dissolved in chloroform 
(1.5ml) and apphed to a SPE cartridge (silica, 5g). The cartridge was eluted successively 
with EtaO, EtOAc and EtOAc-MeOH (9/1). Fractions containing the desired product 
were combined and concentrated in vacuo to give the desired product contaminated with 

15 starting material (Intermediate 51). Further purification using a SPE cartridge (silica, 5g) 
eluting with ethyl acetate-cyclohexane (1/3) afforded Example 189 (0.248g). LCMS 
showed MEt = 333; Tree = 2.75min. 

Example 190: Ethyl 4-(cyclohexylamino)-l-ethyl-6-methyl-lJ5r-pyra2olo[3,4- 

20 fr]pyridme-5-carboxylate 




Cyclohexylamine (0.149g, 1.5mmol) was added to a mixture of Intermediate 51 (0.201g, 
0.75mmol) and N,N-diisopropylethylamine (0.65ml, 3.73mmol) in acetonitrile (3ml). The 
resulting mixture was heated at 85 for 40 hours. Volatiles were removed in vacuo and 
25 the residue was dissolved in chloroform (1.5ml) and applied to a SPE cartridge (silica, 
5g). The cartridge was eluted successively with Et20, EtOAc and MeOH. Fractions 
containing the desired product were combined and concentrated in vacuo to afford 
Example 190 (0.128g). LCMS showed MET = 331; Tret = 3.64min, 
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Example 191; 4-(CyclohexyIainmo)-l-ethyI-6-methyl-iV-[4- 
(methyIsulfonyl)benzyI]-lJ7-pyrazolo[394-d]pyridme-5-c^ 




A mixture of Intermediate 52 (0,014g, 0.046mmol), HATU (O.OlSg, 0.048mmol) and 
5 DIPEA (0.022ml, 0.125nmiol) in DMF (1ml) was shaken at room temperature for lOmin. 
l-[4-(MethyIsulfonyl)phenyl]methanamine (0.009g, 0.046mmol) was then added, and the 
mixture was shaken for several minutes to give a solution. This solution was stored at 
room temperature for 16 hours. The solution was concentrated in vacuOj and the residue 
was dissolved in chloroform (0.5ml) and applied to a SPE cartridge (aminopropyl, 0.5g). 
10 The cartridge was eluted successively with chloroform (1.5ml), EtOAc (1.5ml) and 

EtOAc-MeOH (9: 1, 1.5ml). Fractions containing the desired product were concentrated 
in vacuo to afford Example 191 (0.005g). LCMS showed MET = 470; Tref = 2.54min. 
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Example 192; iV-BeiizyI«4-(cydohexyIaiiiino)*l-ethyl-6-methyl-^ 
pyrazolo[394-i^]pyridine-5-carboxainide 




Example 192 was prepared jfrom Intermediate 52 using a method analagous to Example 
191, LCMS showed MET = 392: Tret = 2.43. 

Example 193; 4-(Cyclohexylamino)-l-etliyI-iV-(4-fluorophenyl)-6-methyl-]jEr- 
pyrazolo[3,4<6]pyridfaie-5-carboxamide 




10 Example 193 was prepared from Intermediate 52 using an analagous method to Example 
191. LCMS showed Mit = 396; Tret = 2.6min. 



15 



Example 194; 4-(Cyclohe3grlammo)-l-etliyl-6-methyl-iV-[4* 
(trifluoromethyl)benzyl]-li7-pyrazolo[3,4-&]pyridme-5-^ 




Example 194 was prepared from Intermediate 52 using an analagous method to &cample 
191. LCMS showed MlT = 460; Trft = 2.74min. 
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Example 195t 4<CyclohexyIaimno)-iV-(2,3-dihydro-m-inden-2-yl)-l-ei^^^ 
methyl-lH-pyrazolo[3,4-2»]pyridine-5-carboxa]iiide 




Example 195 was prepared from Intermediate 52 using an analagous method to Example 
5 191. LCMS showed MFt = 418; Tret = 2.55min. 

Example 196; iV-BenzyH-ethyl-6-methyl-4-(tetrahydro-2ff-pyran-4- 
ylammo)-lH-pyrazolo[3,4-fr]pyridme^5-'Carboxamide 




10 Example 196 was prepared from Intermediate 53 using an analagous method to Example 
191. LCMS showed Mtt = 394; Tret = 2.02min. 

Example 197: iV-Benzyl-l-efhyl<4-[(2-oxoazepan-3-yl)amino]-lJ7- 
pyrazolo[3,4-6]pyridme-5-'carboxamide 

15 




3-Aminoa2epan-2-one (0.043g, 0.335mmol, commercially available from Sigma-Aldrich 
Company Ltd) was added to a mixture of Intermediate 17 (0.021g, 0.067nmiol) and 
20 DBPEA (0.058ml, 0.335namol) in acetonitrile (0.5ml). The resulting mixture was heated at 
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85 °C for 48 hours. Volatiles were removed in vacuo, and the residue was dissolved in 
chlorofortn (0-5ml) and applied to a SPE cartridge (silica, 0.5g) which was eluted 
successively with diethyl ether (1.5nil), ethyl acetate (1.5nd) and ethyl acetate-methanol 
(9/1, 1.5ml). Fractions containing the desired material were concentrated in vacuo to 
5 afford Example 197 (0.009g). LCMS showed MH^ = 407; Tret = 2.81min. 

Similarly prepared, but replacing the 3-aminoazepan-2-one with the same or similar 
nimiber of moles of another amine r3nH2 were the following compounds: 




Example 
Nmnber 


NHR3 


Source of 
R3NH2 


Starting 
Material 


MET ion 


Tret 
(min) 


Example 
198 




J. Chem. 
Soc, 
Perldn 
Trans. 1; 
1994, 537 


Intennediate 
17 


394 


2.75 


Example 
199 


HN— <^ ^OH 


Aldrich; or 

TCI- 

America 


Intennediate 
17 


394 


2.82 


Example 
200 




US 

4219660 


Intecmediate 
17 


380 


2.70 



Example 201: iV-Benzyl-l-ethyl-4-[(4-oxocyclohexyl)ammo]-lJFir-pyrazoIo[3,^^ 
15 fr]pyridine-5-carboxamide 
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Intermediate 54 (0-048g, 032nunol) was added to a mixture of Intemiediate 17 (O.OSOg, 
0.16imnol) and DIPEA (O.lVncil, 0.98mmol) in acetonitrile (3ml). The resulting mixture 
was heated under reflux. After 12 hours, further quantities of Litermediate 54 (0.044g, 
0.29mmol), DIPEA (0.17ml, O.98nmiol) and acetonitrile (1ml) were added to reaction 
5 HMxture which was maintained under reflux. After 36 homrs, the reaction mixture was 
concentated in vacuo, and the residual oil was dissolved in dichloromethane (Snd) and 
washed with 5% sodium bicarbonate solution (2ml). Evaporation of the organic solution 
gave a viscous oil which was dissolved in dichloromethane (2ml) and-applied to a SPE 
cartridge (silica, 5g). Hie cartridge was eluted successively with a gradient of ethyl 
10 acetate-cyclohexane (1:16, then 1:8, 1:4, 1:2, 1:1 and 1:0). Fractions containing the 
desired material were concentrated in vacuo to afford Example 201 (0.01 8g). LCMS 
showed MH* = 392; Tret = 2.95min. 

Example 202: l"EthYl*jV-(2-hvdroxv^l-methvlethvD-4"(tetr^ 
15 ylamino)-l£r-pyrazoIo[394-6]p3Tidme-5-carboxamide 



Intermediate 33 (O.lg, 0.34nMnol), EDC (0.066g, 0.34mmol) and HOBT (0.05g, 
20 0.37namol ) were suspended in DMF (2ml) and stirred at room temperature under 

nitrogen for 15 min. 2-aminopropan-l-ol (0.026g, 0.34mmol) and triethylamine (0.036g, 
0.36nmiol) were added and the mixture was stirred at room temperature under nitrogen 
for 6 hours. Solvents were removed in vacuo and the residue partitioned between DCM 
and water. The organic layer was concentrated and applied to an SPE cartridge 
25 (aniinopropyl, 5g), which was eluted with methanol. Concentration in vacuo afforded 
Example 202 (0.095g). LCMS showed Mtt = 348, TRBr= 2.15min. 
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Example 203: M ethvl (2S)-2-(iri-ethvl-4-(tetrahydro-2H-pyran-4-ylamino)-lg- 
pyrazoIo[3,4-d]pyridm-5-yl]carbonyl}ainmo)-3-hydroxypropanoate 




H ^ 



Reaction scheme: 



NH 



COaH 



r, 



hydrochloride 



EDO, HOBT, EtgN, DMF 




OH 



N^COaMe 



Intermediate 33 

Intermediate 33 (O.lg, 0.34mmol), EDC (0.066g, 0.34inmol) and HOBT (0.05g, 
0.37nimol) were suspended in DMF (2ml) and stirred at room temperature under nitrogen 
for 15 nwns. L-Serine methyl ester hydrochloride (0,054g, 0.34nMnoI) and triethylan^ine 

10 (O.OSeg, 0.36mmol) were added and the mixture stirred at room temperature under 
nitrogen for 18 hours. Solvents were removed in vacuo and the residue was partitioned 
between DCM and water. The organic layer was concentrated in vacuo and applied to an 
SPE cartridge (aminopropyl, 5g), which was eluted with methanol. Concentration in 
vacuo afforded an impure residue which was further purified by SPE cartridge (silica, 

15 5g), eluting with ethyl acetate followed by 5% methanol/ethyl acetate. The desired 
fractions were concentrated in vacuo to afford Example 203 (0.055g). LCMS showed 
MBT^ = 393; Tret = 2.22min. 



20 
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Example 204 Ethyl l-ethyI-4-[(4-hydroxycydohe3grl)aiiilno]-lH-p3^ 
6]pyridme-5-carbosylate 



Litermediate 1 (1.5g, 5.9inmol) was dissolved in acetonitrile (80ml). Trans-4- 
aminocyclohexanol (0.817g, T.lmmol, commercially available from TCI-America; 
alternatively (e.g. as the HCl salt) from Aldrich) and diisopropylethylamine (6.18ml, 
35.5mmol) were added and the mixture was stirred at 85**C for 16h. The mixture was 
concentrated in vacuo, and the residue was partitioned between DCM (120nal) and 
water (30ml). The phases were separated and the organic phase was dried (Na2S04) 
and evaporated to give a pale yellow solid. The solid was dissolved in a nwxture of 
DCM (IQml) and chloroform (3ml), and applied in equal portions to two SPE 
cartridges (silica, 20g) which were eluted sequentially with a gradient of 
EtOAcrcyclohexane (1:16, then 1:8, 1:4, 1:2, 1:1 and 1:0). Fractions containing the 
desired material were combined and evaporated in vacuo to give Example 204 
(1.893g) as a white solid. UCMS showed MKT = 333; Trht = 2.79min. 

Example 205 ; Ethyl l-ethyl-4-[(4-oxocyclohexyl)amino]-lJ5r-pyra2olo[3,4- 
&]pyridine-5-carboxylate 



Example 204 (1.893g, 5.7mmol) was suspended in acetone (12ml) and the stirred 
suspension was treated at 0°C with Jones reagent (1.81ml). After 30min, a further 
quantity of Jones reagent (l.Slnnl) was added to the reaction mixture which was 
maintained at O^C. After a further 2h, a final portion of Jones reagent (1.44ml) was 
added to the reaction ntiixture, and stirring at 0°C was continued for Ih. Isopropanol 
(3.8ml) was added to the reaction mixture, followed by water (15ml). The resulting 
mixture was extracted with ethyl acetate (2 x 40ml). Ilie combined organic extracts 
were washed with water (8ml), dried (Na2S04) and evaporated to a grey solid. The 
solid was dissolved in DCM (10ml) and applied in equal portions to two SPE 
cartridges (silica, 20g) which were eluted sequentially with a gradient of ethyl 
acetate:cyclohexane (1:16, then 1:8, 1:4, 1:2, and 1:1). Fractions containing the 
desired material were combined and evaporated in vacuo to give Example 205 
(1.893g) as a white solid. LCMS showed MH^ = 331; Trff = 2.84min. 



Example 207: Ethyl 4-[(l-ace1yl-4-piperidinyl)a]iuno]-l-ethyl-lH-pyrazol^ 
&]pyridine-5-carboxylate 
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OEt 



J 



Ihtennediate 1 (2.58g), Intemediate 6 (2.0g) and N,N-diisopropylethylaimne (8.9nil) 
were dissolved in acetonitxile (98ml). The reaction mixture was heated at 85 for 
24h then an additional portion of Intermediate 6 (0.1 8g) was added and heating 
continued for a further lOh. The reaction was concentrated in vacuo and the residues 
partitioned between DCM and water. The phases were separated and the organic 
phase evaporated in vacuo. The residue was purified by chromatography using 
Biotage (siUca 90g) eluting with DCM : MeOH (5%) to afford Example 207 (1.55g) 
as a white solid. LCMS showed MH^ 360; Tret= 2.71 min. 

Example 209 ; Ethyl 4-[(4-aiiiinocydohexyl)ammo]-l-ethyl-li7-pyr^ 
&lpyridine*5-carboxylate 



Example 209 was prepared from Intermediate 1 and (4-raminocyclohexyl)amine using 
an analogous method to that used for the preparation of ]&eample 207. LCMS showed 
MET = 332; Tret = 2. 18min 

Example 210 : l-Ethyl-N-[(l-oxido-3-pyridmyI)methyI]-4-(tetrahydTO-2H-pyi^ 
4-ylamino)-lH-pyrazolo[394-b]pyridine-5-carboxamide. 



A solution of Tfieto-chloroperoxybenzoic acid (45mg, 0,26mmol) in chloroform (1ml) 
was added dropwise at O'^C to a stirred solution of Example 138 (O.lg, 0.26mmol) in 
chloroform (1.5ml). After 1.5h at O'C, a further quantity of mefa-chloroperoxybenzoic 
acid (45mg, 0.26mmol) in chloroform (1ml) was added, and stirring was continued at 
O'^C for l.Sh. A trace of starting material remained, so an additional quantity of meta- 
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chloroperoxybenzoic acid (22mg, O.lSmmol) in chloroform (0,6inl) was added. After 
3.5h at O^^C, 2M sodium carbonate solution (1ml), was added to the reaction mixture. 
The phases were separated by passage through a hydrophobic frit and the aqueous 
phase was extracted with more chlorofoim (2ml). The combined organic extracts were 
evaporated to a residual foam which was purified by mass directed autoprep HPLC to 
afford Example 210 (44mg). LCMS showed MlT = 397; Tret = 2.13min. 



TCvamnle 211; l-Ethyl-Ar-[(l-oxido-2-pyridinyl)methylH-(tetrahydro-^^ 
4-ylammo)-li7-py]moIo[394-6]pyridine-5-carboxaimd 



a 



Sample 211 was prepared from Example 600 using an analogous method to that 
used for the preparation of Example 210. LCMS showed MKT = 397; Trbf = 2,20niin 

^casiBleJ12: l-EthyI-Ar-[(l-oxi^ 
4-ylamino)-lH*pyrazolo[3»4-A]pyridine-5'^rboxaim 




Example 212 was prepared from Example 33 using an analogous method to that used 
for the preparation of Example 210. LCMS showed MET = 397; Tret = 2.13min 



Examples 214 to 230 



NHR^O 




General Procedure 

Inteimediate 17 (O.lSmmol) was treated with an aliquot of the amine (0.95ml, 
equivalent to 0.19mmol) from a stock solution in acetonitrile (0.2M) and N,N- 
diisopropylethylamine (0.24mmol). The mixture was heated at reflux for 20h then 
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concentrated in vacuo. The residue was purified by SPE (silica) to give the desired 
product 



Sample no. 


NHR^ 


Source of 
R^NH2 


Starting 


MH 
+ 

ion 


LC-MC 

Retention 

time 


214 




/. Med. Chem. 9 
1994, 37(17), 
2360 


Intermediate 
17 


393 


2.16 














221 




Aldrich 


MtermediatB 
17 


350 


3.18 


222 




Aldrich 


Xnteimediate 
17 


392 


3.62 


223 




Aldrich 


Intennediate 
17 


392 


3.63,3.68 


224 




Pfaltz-Bauer 


Xntermediate 
17 


392 


3.61,3.66 


225 


^ \__/ 


7. Org, Chem., 
1985, 50(11), 
1859 


Litermediate 
17 


392 


3.54 


226 


H ^[via 


Aldrich 


Intennediate 
17 


390 


3.56 


227 




Aldrich 


Intermediate 
17 


390 


3.52 


228 




WO 99/12933 


Intermediate 
17 


379 


2.66 


229 




EP 1188744 


Intermediate 
17 


393 


2.58 


230 




Aldrich 


Intermediate 
17 


405 


2.19 



Example 225: l-ethyI-4-[(l-methylcyclohexyl)amino]-iV-(phenyl^ 
pyrazolo[3,4-&]pyridine-5-carboxainide 
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A preferred method for the preparation of Example 225 involving 1- 
methylcyclohexylamine and a longer reaction time is as follows: 
A solution of Intermediate 17 (46mg), 1-methylcyclohexylamine (26mg) and 
diisopropylethylamine (94mg) in acetonitrile (1ml) was stirred and heated at reflux 
for 77h, More 1-methylcyclohexylamine (102mg), diisopropylethylamine (93mg) and 
acetonitrile (1ml) were added and the reaction mixture was heated at reflux for a 
further 68h. The solution was cooled and concentrated in vacuo. The residue was 
triturated in ethyl acetate and filtered. The filtrate was purified by mass directed 
autoprep. HPLC to give Example 225 (19mg), LCMS showed MH^ = 392; Tref = 
3.46min. 

Examples 231, 247 and 257, shown below and also involving 1- 
methylcyclohexylamine, can also preferably be prepared in a similar manner. 

Examples 231 - 239 




General Procedure 

Intermediate 55 (0.15nmiol) was treated with an aliquot of the amine (0,95ml, 
equivalent to 0.19nmiol) firom a stock solution in acetonitrile (0.2M) and N, N- 
diisopropylethylamine (0.24mmol). The mixture was heated at reflux for 20h then 
concentrated in vacuo. The residue was purified by SEE (silica) to give tiie desire 
product. 



Example no. 


NHR^ 


Source of 
r3nH2 


Starting 
Material 


MH 
+ 

ion 


LC-MC 
Retention 

time 


231 




/. Org. Chem., 

1985,50(11), 

1859 


Intermediate 
55 


422 


3.43 














233 




Aldrich 


Litermediate 
55 


380 


3.20 


234 




Aldrich 


Intermediate 
55 


422 


3.58 


235 




Aldrich 


Intermediate 
55 


420 


3.52 


236 




Aldrich 


Intermediate 
55 


422 


3.57,3.64 
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JrXallZ-l>aUer 


inicimcqiatP 
55 






238 


H A 


Aldrich 


intennediate 
55 


420 


3.48 


239 




7. Med. Chem,, 
1994, 37(17), 
2360 


Intennediate 
55 


423 


2.16 



Examples 240 - 249 




NHSOgMe 



General Procedure 

Intennediate 56 (O.lSntunol) was treated with an aliquot of the amine (0.95ml, 
equivalent to 0.19nmiol) from a stock solution in acetonitrile (0.2M) and N,N- 
diisopropylethylamine (0.24mmol). The mixture was heated at reflux for 20h then 
concentrated in vacuo. The residue was purified by SPE (silica) to give the desire 
product 



Example no. 


NHR^ 


Source of 
NH2R^ 


Starting 
Material 


MH 
+ 

ion 


LC-MC 

Retention 

time 


240 




Aldrich 


Intennediate 
56 


485 


3.26 


241 




Aldrich 


Intermediate 
56 


443 


2.94 


242 


H ^fim 


Aldrich 


Intennediate 
56 


483 


3.20 


243 




Aldrich 


Intennediate 
56 


483 


3.14 


244 


^^^^^^^^ 


Aldrich 


Intennediate 
56 


485 


3.25,3.33 


245 




Pfatlz-Bauer 


Intennediate 
56 


485 


3.24,3.31 
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247 




J. Org. Chenu, 
1985, 50(11), 
1859 


IntennediatB 
56 


483 


3.10 


248 




J. Med. Chem., 
1994, 37(17), 
2360 


Intennediate 
56 


486 


2.05 


249 


0^ 


Aldiich 


Intennediate 
56 


471 


3.21 



Examples 250 - 258 




General Procedure 

Intermediate 57 (O.lSmmol) was treated with an aliquot of the amine (0.95ml, 
equivalent to 0.19mmol) from a stock solution in acetonitrile (0.2M) and N, N- 
diisopropylethylamine (0.24mmol). The mixture was heated at reflux for 20h then 
concentrated in vacuo. The residue was purified by SPE (silica) to give the desire 
product. 



Example no. 


NEIR3 


Source of 


Starting 
Material 


MH 
+ 

ion 


LC-MC 

Retention 

time 


250 




Aldrich 


Intermediate 
57 


418 


3.78 


251 




Aldiich 


Intermediate 
57 


376 


3.42 














253 




Pfaltz-Baa^ 


Intomediate 
57 


418 


3.78,3.84 


254 




Aldiich 


Int^mediate 
57 


418 


3.82,3.86 


255 


Ok 


Aldrich 


Intermediate 
57 


416 


3.66 


256 




Aldrich 


Intennediate 
57 


416 


3.77 
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257 




J, Org. Chem., 
1985, 50(11). 
1859 


Intennediate 
57 


418 


3.74 


258 




J. Med. Chem. J 
1994, 37(17), 
2360 


. Intennediate 
57 


419 


2.38 



Examples 259 - 275 




General Procedure 

A mixture of Intermediate 58 (O.lmmol), HATU (O.lmmol) and DIPEA (0.4mmol) in 
DMF (0.4ml) was shaken at room temperature for 10 min. A solution of the amine 
(O.lmmol) in DMF (0,2ml) was then added and the mixture agitated for several 
minutes to give a solution. The solution was stored at room temperature for 16 hours 
then concentrated in vacuo. The residue was dissolved in chloroform (0.5n[il) and 
applied to a SPE cartridge (aminopropyl, 0.5g). The cartridge was eluted successively 
with chloroform (1.5ml), EtOAc (1.5ml) and EtOAc:MeOH (9:1, 1.5ml). Fractions 
containing the desired product were concentrated in vacuo and the residue purified by 
mass directed autoprep HPLC. 



Example no. 




Sovirce of 

hnrV 


Starting 
Material 


MH 
+ 

ion 


LC-MC 

Retention 

time 


201 


-no 


Aldrich 


Intermediate 
58 


392 


2.60 


259 


^ ^ 


EP 666258 


Intermediate 
58 


470 


2.44 


260 




Salor;orICN 
Biomedicals, ' 
Inc.; or 

Synthesis, 1982, 
12, 1036 


Intermediate 
58 


420 


3.09 


261 




CHMSRV-AS; 
or Matrix 
Scientific; or 
Chem. Ben, 
1969. 102. 
2770 


Intermediate 
58 


420 


3.09 



P33108P3 




262 




Aldrich; or 
Meindl et al., J. 
Med. Chem.^ 
1984, 27(9), 
1111. 


Intennediate 
58 


454 


3.20 


263 




Acros; or 
Aldrich; 
Tetrahedron 
Lett., 2002, 
43(48), 8735; or 
/. Med Chenu^ 
1984, 27(9), 
nil; or Org. 
LeU.^ 2002, 
4(12), 2055 


Intennediate 
58 


422 


2.86 


264 




Lis et al., /. 
Med. Chem.y 
1990, 33(10), 

Scheme IQ and 
ref . 24 


Intennediate 
58 


485 


2.64 


265 




Aldrich 


Intennediate 
58 


435 


2.54 


266 




Huorochem; or 
WO 98/45268 


Intermediate 
58 


458 


2.81 


267 


r 


Aldrich; or 
Meindl et al., 
Med Chenu, 
1984, 27(9), 
1111; or Org. 
Lett 2002 
4(12), 2055 


Intennediate 
58 


460 


2.96 


268 




Peakdale 


Intennediate 
58 


470 


2 39 


269 


fitti— <^_J>— F 


Aldrich 


Intennediate 
58 


396 


2.80 


270 (as 

CF3CO2H 

salt) 




Aldrich 


Intennediate 
58 


393 


1.89 


271 




TCI-America; 
or Aldrich; or 
Maybridge-Int 


Intennediate 
58 


418 


2.77 


272 


^^-< 


WO 99/38877 


Intennediate 
58 


427 


2.13 
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273 




N.D. Zelinsky 
Institute 


Intermediate 
58 


396 


2.15 


274 




Aldrich 


Intennediate 
58 


330 


2.10 


275 




Matrix 
Sdoitific 


Intennediate 
58 


399 


2.29 



Example 276 - 287 




General Procedure 

A mixture of Intennediate 59 (O.lnunol), HATU (O.linmol) and DIPEA (0.4iimiol) in 
DMF (0.4ml) was shaken at room temperature for 10 min* A solution of the an:iine 
(O.lnmiol) in DMF (0,2ml) was then added and the mixture agitated for several 
minutes to give a solution. The solution was stored at room temperature for 16 hours 
then concentrated in vacuo. The residue was dissolved in chloroform (O.Snal) and 
applied to a SPE cartridge (aminopiopyl, 0.5g). Hie cartridge was eluted successively 
with chloroform (1.5ml), EtOAc (1.5ml) and EtOAc:MeOH (9:1, 1.5ml). Fractions 
containing the desired product were concentrated in vacuo and the residue purified by 
miass directed autoprep HPLC. 



Example no. 




Source of 


Starting 
Material 


MH 
+ 

ion 


LC-MC 

Retention 

time 


276 




Aldrich 


Intennediate 
59 


392 


2.60 


277 




Huorochem; or 
WO 98/45268 


Intermediate 
59 


446 


2,84 


278 




Aldrich; or 
Meindl et al., J. 
Med, ChenUy 
1984, 27(9), 
1111; or Org. 
Leu., 2002, 
4(12), 2055 


hitermediate 
59 


448 


3.0 


279 




Acros 


Intennediate 
59 


458 


2.40 
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280 




EP 382570 


Intennediate 
59 


458 


2.47 


281 




Aldrich 


Intennediate 
59 


384 


2.85 


282 (as 
CF3CO2H 

salt) 




Aldrich 


Intennediate 
59 


381 


1.89 


283 


•'K:0 


TCT-ATnerica' 
or Aldrich; or 
Maybridge-Int 


Tntermedi ate 

59 


406 


2 80 


284 




WO 99/38877 


Intennediate 
59 


415 


2.14 


285 




N.D. Zelinsky 
Institute 


Intennediate 
59 


384 


2.16 


286 




Aldrich 


Litemiediate 
59 


318 


2.11 


287 


^3 


Matrix 
Scientific 


Intennediate 
59 


399 


2.29 



Ex^2Qle.288: 4-[(4,4-Difluorocyclohexyl)aii^ 

pyrazolo[3,4*&]pyridine-5-carboxamide and Eacample 289 : l-Ethyl-4-[(4-fluora- 

3-cyclohexen-l-yl)a]iiino]-iV-(phenylmethyl)-lH-pyi^^ 

carboxamide. 




Diisopropylethylamine (0.113ml, 0.65nimol) was added to a stined mixture of 
Intennediate 17 (40mg, 0.13nmiol) and Intennediate 63 (45mg, 0.26nMnol) in 
acetonitrile (2ml). The mixture was stined at 85®C. After 18h, a further portion of 
Intermediate 63 (22.5mg, 0.13n[miol) and diisopropylethylamine (0.113mJ, 0.65mmol) 
was added to the reaction mixture and stirring was continued at 90**C for 24h. The 
mixture was then concentrated in vacuo and the residue was partitioned between 
DCM (20ml) and water (5ml). The phases were separated and the aqueous phase was 
extracted with further DCM (10ml). The combined organic extracts were dried 
(Na2S04) and evaporated in vacuo to give a brown oil (65mg) which was partially 
purified on a SPE cartridge (silica, lOg), eluting with ethyl acetate : petroleum ether 
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(1:8; 1:4; 1:2; 1:1 and 1:0). The resulting two-component pale-brown oil (34mg) was 
separated by mass directed auto prep HPLC to give Example 288 (19mg) as a white 
foam (LCMS showed MH*" = 414; Tret = 3.24min) and Example 289 (9mg) as a 
white solid OLCMS showed MH*" = 394; Trff = 3.21min). 



Examples 290 - 319 




General Procedure 

A mixture of Intermediate 60 (O.lrnmol), HATU (O.lnmiol) and DIPEA (0.4mmol) in 
DMF (0.4ml) was shaken at room temperature for 10 min. A solution of the amine 
(O.lmmol) in DMF (0.2ml) was then added and the mixture agitated for several 
minutes to give a solution. The solution was stored at room temperature for 16 hours 
then concentrated in vacuo. The residue was dissolved in chloroform (0.5ml) and 
applied to a SPE cartridge (aminopropyl, 0.5g). The cartridge was eluted successively 
with chloroform (1.5ml), EtOAc (1.5ml) and EtO Ac:MeOH (9:1, 1.5ml). Fractions 
containing the desired product were concentrated in vacuo and the residue purified by 
mass directed autoprep HPLC. 



Example no. 




Source of 


Starting 
Material 


MH 
+ 

ion 


LC-MC 

Retention 

time 


290 




Aldrich; or 
TCI-America; 
orMaybridge- 
Int 


Intermediate 
60 


447 


2.96 


291 




Aldrich; or 
Meindl et al., J. 
Med, Chem., 
1984,27(9), 
1111. 


Intermediate 
60 


488/ 
490 


3.16 


292 




Aldrich; or 
Meindl et al., /. 
Med, Chenuy 
1984, 27(9), 
1111; or Org. 
Leu., 2002, 
4(12), 2055 


Intermediate 
60 


439 


2.84 



-184- 



293 




Aldrich 


Intennediate 
60 


457 


2.92 


294 


/ 


Aldrich 


Xnteimediate 
60 


457 


2.87 


295 




Aldrich; or 
Meindl et al., 7. 

Med Chenuy 
1984, 27(9), 
1111. 


Intermediate 
60 


489 


3.06 


296 




Aldrich; or 
Meindl et al., J. 
Med. CheifL, 
1984, 27(9), 
1111; or Org. 
Lett, 2002, 
4(12), 2055 


Intennediate 
60 


489 


3.08 


297 




Aldrich 


Intermediate 
60 


457 


2.82 


298 


NH /5 — / 


Aldrich; or 
Meindl et al., /. 
Med Chenu, 
1984, 27(9), 
1111; or Org. 
Lett., 2002, 
4(12), 2055 


Intermediate 
60 


455 


2.98 


299 




Aldrich; or 
Acros; or Jung et 
al.. Tetrahedron 
Lett., 2002, 
43(48), 8735; or 
Meindl et al., /. 
Med. Chenu, 
1984, 27f9) 
1111; or Org, 
Lett., 2002, 
4(12X2055 


Intermediate 
60 


451 


2.79 

• 


300 




/iJLUIlCil 


Intermediate 
60 




2.82 


301 


'"-ok 


Peakdale 
IVlolecular T tH 

' ^ "ii "*•*'■*'" 1 Til ^^LCK 


Intennediate 
6n 

yjyj 


528 


2.76 


302 




Aldrich 


Intennediate 
60 


461 


3.00 


303 




Peakdale 
Molecular Ltd 


Intennediate 
60 


464 


2.31 



-185- 



304 


CI 


Aldrich; or 
Meindl et al., 

1984,27(9), 
1111. 


Intennediate 
60 


489 


3.16 


305 




Aldrich; or Org. 
Lien. J zuuz, 
4(12), 2055 


Inteimediate 

OU 


439 


2.84 


306 


F 


Huka 


Inteimediate 
60 


473 


2.92 


307 




Huorochem 

T tH* or 

ULix^ or 

wo 98/45268 


Intermediate 

fin 


487 


2.95 


308 




Apin 


Intennediate 
60 


485 


2.94 


309 




Key Organics 
Ltd 


Inteimediate 
60 


456 


2.65 


310 




J. Med. Chem., 

2001.44(26). 

4628 


Intermediate 
60 


481 


3.16 


311 




Manchester 
Organics Ltd 


Intermediate 
60 


428 


2.28 


312 




Agios Chimica 


Intermediate 
60 


499 


2.37 


313 




Aldrich 


Intennediate 
60 


511 


3.18 


314 




Lis et al., J. 
Med. Chem., 
1990, 33(10). 
2883, see 
Scheme III and 
ref.24 


Intermediate 
60 


514 


2.60 


315 


* o 


WO 94/17035 


Intermediate 
60 


478 


2.47 


316 


o 


Sigma 


Intermediate 

OU 


500 


2.50 


317 




Peakdale 
Molecular Ltd 


Intennediate 
60 


478 


2.49 
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318 




wo 02/85860 


Intennediate 
60 


464 


2.42 


319 




Syngrae 


Ihtemiediate 
60 


452 


2.45 



Ex^nQle320.1-Ethyl-^^-4-piperidiny 
pyrazolo[394-fr]pyridiiie-5-carboxaimde 




A solution of hydrogen chloride in dioxan (30ml, 4M, 0.12mol) was added to a 
suspension of Example 126 (1.3g, 2.75mmol), in dioxan (10ml) and the mixture was 
stirred at room temperature for 6h. The reaction mixture was left to stand for 14h, 
then the solution was evaporated, azeotroping with DCM to give a white solid the 
hydrochloride salt. The solid was suspended in ethyl acetate (50ml) and washed with 
sodium hydroxide solution (2N, 50ml). The organic layer was dried over Na2S04 and 
concentrated in vacuo to give Example 318 as a white solid (995mg). LCMS showed 
MSt = 373; Tret = 1.89min. 



Example 321 l-Ethyl-iV-(4.piperidinylmethyl)-4-(tetrahydro-2ff-pyran-4- 
ylammo)-l£r-pyrazoIo[3,4-6]pyridine*5-carboxamide 




A solution of hydrogen chloride in dioxan (30ml, 4M, 0.12mol) was added to a 
suspension of Intermediate 72 (1.2, 2.5mol), in dioxan (IQml) and the mixture was 
stirred at room temperature for 6h. The reaction mixture was left to stand for 14h, 
then the solution was evaporated, azeotroping with DCM to give a white solid 
(1.24g). A portion of the solid (68mg) was suspended in ethyl acetate and washed 
with 2M-sodium hydroxide solution. The organic layer was dried over Na2S04 and 
concentrated in vacuo to afford Example 321 as a white solid (60mg). LCMS showed 
Mir = 387; Tref = 1.92min. 
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Example 322 l-Ethvl-A^-ri-(ethylsttlfonvl)"4-piperidinvlV4*(tetrahyd^ 
pyran-4-ylaimno)-lJff-pyrazolo[3,4-6]pyridine-5-carboxaim 




Triethylamine (0.023ml, 0.16mmol) was added to a solution of Example 320 (0.043g, 
0.1 ISmol) in DCM (Iml). The mixture was cooled (ice/wat^ bath for lOmin) and 
ethane sulfonyl chloride (0.014ml, 0.138mmol) was added. The resultant solution was 
stirred at room temperature for 18h, then the solvent was removed with a steam of 
nitrogen. The residue was dissolved in dichloromethane (1.5ml) and stirred with water 
(L5ml). The organic layer was separated and blown down with nitrogen, and applied 
to a SPE cartridge (silica, 2g) eluting with 60%-100% ethyl acetate in cyclohexane. 
The desired fractions were concentrated in vacuo to afford Example 322 as a white 
solid (32mg). LCMS showed MH* = 465; Tret = 2.52min 

Similarly prepared were the following. 




Example no. 




Sulfonyl 
chloride 


Source of 

sulfonyl 

chloride 


MH 
+ ion 


LC-MC 

Retention 

time 


323 






Aldrich 


479 


2.58 


324 






J. Org. 
Chem., 
1952, 17. 
1529 


505 


2.75 


325 






Aldrich 


451 


2.41 




E^ffiIe_3^_iV-[l-(Cyclopropylcarbonyl)-4-piperidinyU 




Cyclopropane carboxylic acid (0.011ml, 0.138mmol), EDC (O.OSlg, 0J61mmol) and 
HOBT (0.019g, 0, 138mmol) were suspended in DMF (2ml) and stiixed at room 
temperature for Ih. Example 320 (0.043g, O.llSnmiol) was added and the mixture 
was stirred at room temperature for 16 hours. Most of the solvent was removed using 
a stream of nitrogen and the residue was partitioned between DCM (3ml) and water 
(3ml). The organic layer was blown down with nitrogen and applied to a SPE 
cartridge (aminopropyl, Ig), which was eluted with methanol. Concentration by 
blowing down with nitrogen afforded an impure residue which was further purified by 
SPE cartridge (silica, Ig), eluting with 50-100% EtOAc in cyclohexane followed by 
5% methanol inEtOAc. The desired fractions were concentrated in vacuo to afford 
Example 329 as a white solid (49mg). LCMS showed MH* = 441; Trbf = 2,23min 

Similarly prepared, using the same or similar numbers of moles of reagents and 
volumes of solvents, and using Example 320 as the starting material to make 
Examples 330 to 343, but using Example 321 (similar number of moles) instead of 
Example 320 as the starting material to make Examples 344 to 349, were the 
following: 
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Example no. 




Carboxylic 
acid 


Sovirce of 
Carboxylic 


MH+ 
ion 


LC-MC 
Retoition 

U.JXIC 


330 






Aldrich 


467 


2.50 


331 




CH, 


Aldrich 


471 


2.73 


332 




til. 


Aldrich 


471 


2.72 


333 






Aldrich 


483 


2.81 


334 


o 


o 


Aldncn 






335 






Combi-Blocks 


485 


2.17 


336 






Aldrich 


429 


2.38 


337 






Aldrich 


472 


2.20 


338 






Synchem OHG 


500 


1.91 


339 






/. Med. Chem., 
1998. 41(5), 
760 


497 


2.17 
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-190- 



340 






Micro- 
Chemistry 
Building 
Blocks 


498 


1.94 


341 


Hp 




Interchim 
Intermediates 


498 


2.07 


342 






DE 3618135 


471 


2.33 


343 




'XUL 


Aldrich 


509 


2.75 


344 






Aldiich 


485 


2.78 


345 






Aldrich 


497 


2.85 


345 


0 


o 


Aldnch 


455 


2.50 


347 






/. Med. Chem., 

1998,41(5), 

760 


511 


2.42 


348 






Aldrich 


523 


2.78 


349 






Inteichim 
Intermediates 


512 


2.29 



Example 350 Methyl 3-[(l-ethyl-5-{[(phenylmethyI)ammo]carbonyl}-lEr- 
pyrazolo[3,4-6]pyridin-4-yl)ammo]cycIohexanecarbo3grlat^ 




Example 350 was prepared from Intermediate 17 and using an analogous method to 
that used for the preparation of Example 207. LCMS showed MH* = 436; Tret = 
3,20, 
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-191- 



Ex^eSs351 3-[(l-Ethyl-5-{[(phenylmethyl)aii^ 
&]p3^din-4-yI)ainino]cydohexanecarbo}r^Uc acid 



2M-Sodiuin hydroxide solution (O.Sml) was added to a stirred suspension of Example 
350 (0,12g, 0.275mmol) in methanol (3.5ml) and water (O.Sml). After stirring 
overnight at room temperature, the reaction solution was concentrated, diluted with 
water (3ml) and acidified with 2M-hydrochloric acid. The resulting precipitate was 
collected by filtration, washed with water and dried to give Example 351, 
as a white solid (O.lOSg). LCMS showed MEt = 422; Tret = 2.95min. 



Example 352; l-Ethvl-iV-(phenylmethyl)-4-(4-piperidinyIammo)-'l^ 
^Ipyridine-S-carboxamide 



Aqueous hydrochloric acid (20ml, 5M) was added to a solution of Intemiediate 65 
(2,58g, 5.40mmol) in tetrahydrofuran (10ml). The reaction mixture was stirred at 20 
°C for 22h then evaporated in vacuo. The residue was partitoned between DCM and 
water. The aqueous phase was basified with aqueous sodium hydroxide solution 
(2M) and extracted with diethyl ether. The organic phases was evaporated in vacuo to 
give Example 352 as a white solid (2.04g). LCMS showed MH* = 379; Tref = 
2.10min. 



Example 353 ; Ethyl l-ethyI-4-({l-[(methylos7)acelyl]-4-piperidmyl}amino)-ljEr- 
pyrazolo[3,4-^]pyridiiie-5-carboxylate 
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Methoxyacetyl chloride (0,016mg, 0.144inmol) and triethylamine (0.02mol, 
0.144minol) were added to a solution of Example 352 (0.046g, 0.122nmiol) in DCM 
in a Reactivial. The reaction was stirred for 22h at 20 °C then diluted with DCM and 
washed with aqueous sodium hydrogen carbonate solution. The organic phase was 
separated and applied directly to a SPE cartridge (sihca 2g). The cartridge was eluted 
with DCM : MeOH (1% followed by 3%) to give Example 353 as a white soUd 
(0.05g)- LCMS showed MH* = 451; Tret = 2.66min. 



Example 354: E thvl l-(l-methyIethyl)-4-(tetrahydro-2J7-pyran-4-ylainin 
pyrazolo[3,4-i^]pyridine-5-carbos7late 



Prepared in a similar manner to example 186 using Example 20 (0.03g, O.lnmiol), 
with isopropylbromide (lOuL, O.llmmol), a further O.llmmol of alkylating agent was 
added after 16 hours. The final compound was formed as a clear gum (16mg). LCMS 
showed MBT*" = 333; Tree = 3,16min. 

Example 355t 4 »(CvclohexvlaimnoVl-ethvl*Ar»methvl-lg-pvrazolor3,4- 
6]pyridme-5-carboxamide 



Intermediate 64 (0.02g, 0.084mmol) and diisopropylethylamine (0.044ml, 
0.252mmol) were suspended in N-methyl pyrrolidinone (1ml) and cyclohexylamine 
(0.012ml, O.lmmol) was added. The mixture was heated at 85°C with stirring in a 
Reactivial™ for 8h, then concentrated in vacuo. The residue was partitioned between 
DCM (2ml) and water (2ml). The layers were separated and the organic layer was 
concentrated in vacuo, then purified by mass directed autoprep HPLC to afford 
Example 355 (0.012g). LCMS showed Isffl* = 302; Tret = 2.85min. 

Example 356; l-EthyI-iV-(4-fluorophenyl)-6-methyl-4-(tetrahydro-2£r-pyran-4- 
ylamino)-lJ7-pyrazolo[3,4-£r]pyridine-5-carboxanude 
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-193 




Example 356 was prepared from Intermediate 53 using an analogous method to 
Example 191. LCMS showed MET = 398; Trft = 2.18nQin. 

Example 357 : l-Ethyl-6-methyl-iV-{[4-(methylsulfonyi)phenyl]methyI}-4- 
(tetrahydro-2^-pyran-4-ylamino)-lH-pyrazolo[3,4-^]pyridine-5-carboxamide 




Bxample 357 was prepared from Mtermediate 53 using an analogous method to 
Example 191. LCMS showed MH*" = 472; Tret = 2.15min. 



Example 358; i V-(23-Dihvdro-lg-inden-2-vD-l-ethvl-6-methyl-4-(tetrahYdro- 
2J7-pyran-4-ylaiiiino>lH-pyrazoIo[3,4-&]pyridine-5-carl>oxam 




Example 358 was prepared from Intermediate 53 using an analogous method to 
Bxsmple 191. LCMS showed MH^ = 394; Tret = 2.04min. 
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General Procedure 

Intermediate 33 (1.89g) was treated with thionyl chloride (IQml) and the mixture 
heated under reflux for 2h, Excess thionyl chloride was removed in vacuo to afford 
Intermediate 73, presumed to be the acid chloride of Intermediate 33 as a cream solid. 
The solid was suspended in tetrahydrofuran (32.5nal) and an aliquot of the suspension 
added to a mixture of the amine (O.llnamol) and N,N-diisopropylethylamine (0.165 - 
0.22nmiol) in THF (0.5ml). The reaction mixture was agitated for 24h and the 
solvent removed in vacuo. The residue was purified by mass directed autoprep 
HPLC. 



Example 
Number 




Source of 
HNR^R^ 


Starting 
Material 


MH 


LC-MC 
Retention 


360 




Interchim 
Intermediates 


Intermediate 
33 


477 


2.98 


361 




Aldrich 


Intermediate 
33 


408 


3.45 


362 


OC 


Aldrich 


Intermediate 
33 


384 


3.09 


363 




Butt Park Ltd. 


Intermediate 
33 


437 


2.69 


364 




Aldrich 


Intermediate 
33 


432 


3.21 


365 




Maybridge 
Chemical 


Intermediate 
33 


437 


2.72 


366 




Aldrich 


Intermediate 
33 


382 


2.67 


367 




Interchim 
Intermediates 


Intermediate 
33 


519 


3.01 


368 




Aldrich 


Intermediate 
33 


367 


2.19 


369 




Butt Park Ltd. 


Intermediate 
33 


492 


2.21 


370 


0^ 


J. Chem. Soc. C, 
1969, 1444 


Intemiediate 
33 


449 


2.72 



-195- 



371 


O 


Peakdale 
Technologies 
Liimted 
M 


Litermediate 
33 


444 


2.81 


372 




7. HeterocycL 
Chem 1975 
12(2), 225 


Intermediate 
33 


437 


2.74 


373 




Inteichim 
Intennediates 


IntBimediate 
33 


459 


2.79 


374 




Apollo Scientific 
Ltd. 


Inteimediate 
33 


400 


2.99 


375 




Aldrich 


Ihtennediate 
33 


400 


3.35 


376 


Cl 

0 




Lancaster 


Intennediate 
33 


425 


3.07 


377 




Maybridge 
CombiChem 


Intennediate 
33 


513 


3.33 














379 


9 

o 




Peakdale 

Technologies 

Limited 


Intennediate 
33 


444 


2.99 


380 




J- Heterocycl- 
Chem,, 1975, 
12(2), 225 


Intennediate 
33 


437 


2.64 


381 




Interchixn 
Intennediates 


bitennediate 
33 


479 


2.68 


382 


r 

X 


\ 

K 


Aceto 

Corporation 


Intennediate 
33 


425 


3.38 


383 


6 


I 


Aldrich 


Intennediate 
33 


382 


2.78 


384 


6 




Aldrich 


Intennediate 
33 


400 


3.38 
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WO 03/32986 


Intemiediate 
33 


467 


2.65 


387 




Maybridge 
Chemical 
Company Ltd. 


Intemiediate 
33 


513 


3.35 


388 




Intennediate 67 


Intermediate 
33 


505 


3.23 


389 


Q 


Lancaster 


Intermediate 
33 


451 


3.17 


390 




EP 538945 


Intermediate 
33 


487 


2.80 


391 


XX. 


Aldrich 


Intermediate 
33 


416 


2.99 


392 




Interchim 
Intentiedi ates 


Intermediate 
33 


459 


2.74 


393 




Butt Park Ltd 


Intermediate 
33 


423 


2.66 


394 




Aldrich 


Intermediate 
33 


434 


3.43 


395 




Aldrich 


Intermediate 
33 


367 


2.40 


396 




Aldrich; or 
ivccLz., oyjiinBSiSy 
1999. 9, 1555 


Litermediate 

DO 


434 


3.67 


397 


HgN-S=0 


Bayer AG 


Intermediate 
33 


479 


2.89 


398 


U 


Exploratory 
Library 


Intermediate 
33 


451 


2.91 


399 




Maybridge 
Chemical 
Company Ltd. 


Intermediate 
33 


515 


3.02 
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400 


(X 


TimTec 


Litermediate 
33 


492 


2.20 


401 




Exploratory 
Library 


Inteimediate 
33 


437 


2.68 


402 


CI 


Lancaster 


Intemiediate 
33 


468 


3.53 


403 


0*^ljlH 


HeterocycleSy 
1983 20(3), 445 


Intennediate 
33 


437 


2.70 


404 




Aldrich 


Intermediate 
33 


400 


3.09 


405 




Aldrich 


Intennediate 


418 


3.21 


406 




Aldrich 


Litermediate 
so 


384 


3.19 


407 




Aldrich 


Intermediate 


409 


2.95 


408 




Helv. Chim. 
66(Ar^ 1046 


Litermediate 


472 


3.07 


409 


Ax 


Butt Park Ltd. 


Intennediate 
33 


437 


2.68 














411 




Salor 


Intennediate 
33 


444 


2.69 














413 




Peakdale 

Molecular Liinited 


intennediate 
33 


437 


2.35 
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Example 414 : l-EthyM-(tetrahydro-2J7-p3Tan-3-yIa]iu^ 
i^Jpyridine-S-carboxainide 




Example 414 was prepared from Interaiediate 59 using the general method described 
for examples 360 - 413 method. LCMS showed MlT = 398; Tret = 2.90min. 

Examples 415^487 




General Procedure 

A mixture of Intermediate 61 (O.lnmiol), HATU (O.lnrnaol) and DIPEA (0.4mmol) in 
DMF (0.4ml) was shaken at room temperature for 10 man. A solution of the amine 
(O.lnomol) in DMF (0.2ml) was then added and the mixture agitated for several 
minutes to give a solution. The solution was stored at room temperature for 16 hours 
then concentrated in vacuo. The residue was dissolved in chloroform (O.Snfil) and 
applied to a SPE cartridge (aminopropyl, 0.5g). The cartridge was eluted successively 
with chloroform (L5ml), EtOAc (L5ml) and EtOAcrMeOH (9:1, 1.5ml). Fractions 
containing the desired product were concentrated in vacuo and the residue purified by 
mass directed autoprep HPLC. 



Example 
number 




Source of 


Starting 
Material 


MH 
+ 

ion 


LC-MC 

Retention 

time 


415 




Rare 

Chemicals 
GmbH 


Intermediate 
61 


395 


2.80 


416 


o 


Aldrich 


Intermediate 
61 


345 


2.64 


417 


o 


Ultrafine 
(UFC Ltd) 


Intermediate 
61 


409 


2.84 



^ - P33108P3 '^k 
W ~ -199- ^ 



418 




Intermediate 
8A;or 

Intennediate 8 

(Combi- 

Blocks) 


Intennediate 
61 


372 


3.03 


419 




N.D. Zelinsky 
Institute 
Organic 
Chemistry 


Intennediate 
61 


382 


2.96 


420 




Peakdale 

Molecular 

Ltd. 


Iitennediate 
61 


456 


3.22 


421 




Peakdale 

Molecular 

Ltd. 


Intennediate 
61 


421 


3.03 


422 




Aldrich 


Intennediate 
61 


372 


3.09 


423 




J. Org. 
Chem., 1955, 
20, 1657 


Intamediate 
61 


485 


3.44 


424 




Key Organics 
Ltd 


Intennediate 
61 


413 


3.39 


425 




Acros 


Litennediate 
61 


456 


3.19 


426 




WO 00/17163 


Intennediate 
61 


409 


3.3 


427 




Peakdale 
Molecular Ltd 


Intennediate 
61 


421 


3.23 


428 




Peakdale 
Molecular Ltd 


Intermediate 
61 


435 


3.07 


429 




Peakdale 
Molecvdar Ltd 


Intennediate 
61 


421 


2.y/ 


430 




Apin 


Intennediate 
61 


394 


3.25 


431 




Acros; or 
Aldrich; or 
Jung et al.. 
Tetrahedron 
Lett., 2002, 
43(48), 8735; 
or jviciniu 61 
al., J. Med, 
Chem., 1984, 
27(9), 1111; or 
Org. Lett., 
2002.4,2055 


Intennediate 
61 


408 


3.51 
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200 



432 




Aldiich 


Intermediate 
61 


414 


3.68 


433 




Aldrich; or 
Meindl et al,, J. 
Med. Cheiru^ 
1984, 27(9), 
1111. 


Intermediate 
61 


446 


3.81 


434 




J. Med. 
Chem., 1999, 
42(14X2504 


Intermediate 
61 


471 


3.23 


435 


T 

F 


Aldrich 


Intermediate 
61 


414 


3.66 


436 




Aldrich; or 
Organic 
Letters, 2002, 
4(12), 2055 


Intermediate 
61 


392 


3.69 


438 




Ltd 


61 


HOD 




439 




But^ark 


Intennediate 
61 


394 


3.52 


440 




Aldrich; or 
Meindl et al., J. 
Med, Chem, 9 
1984, 27(9), 
1 1 1 1 


Intermediate 
61 


446 


4 


441 


T 


Lancaster; or 
Meindl et al., 7. 
Med Chem.^ 
1984, 27(9), 
1111. 


Intennediate 
61 


446 


4.08 


442 




Aldrich 


Litermediate 
61 


392 


3.62 


443 


CO 


Aldrich 


Intermediate 
61 


418 


3.83 


444 


f 

or- 


WO 01/38323 


Intermediate 
61 


440 


3.07 






Aldnch 


Intermediate 
49 


408 


3.31 


446 . 




Acros 


Intennediate 
61 


471 


3.13 
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447 


HN^O 


Peakdale 
Molecular Ltd 


Inteimediate 
61 


435 


3.13 


448 




Peakdale 
Molecular Ltd 


Intermediate 
61 


456 


3.32 


449 




Peakdale 
Molecular Ltd 


Intennediate 
61 


436 


3.56 


450 




Aldrich 


Intennediate 
61 


471 


2.79 


451 


H^C— O ^ £JH 


/. Med. 
Chem., 1982, 


Intennediate 
61 


465 


3.11 


452 




ABCR 


Inteimediate 
61 


464 


3.47 


453 




Matrix 
Scientific; 0£ 
Chem. Ber.y 
1969, 102, 
2770 


Intermediate 
61 


407 


3.35 


454 




Aldiich 


Intermediate 
61 


411 


3.18 


455 




Aldrich 


Intermediate 
61 


407 


3.3 


456 




Aldrich 


Intermediate 
61 


423 


3.09 


457 (as 
CF3C(OX)H 

salt) 




Aldrich 


Inteimediate 
61 


379 


2.92 


458 


V 


Aldrich 


Intermediate 


414 


3.68 


459 




Aldrich 


Intermediate 
61 


404 


3.72 


460 (as 
CF3C(0)0H 

salt) 




Aldrich 


Intennediate 
61 


421 


3.29 
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461 




Aldrich 


Liteimediate 
61 


396 


3.58 


462 


1 


Aldiich 


Intermediate 
61 


438 


3.53 


463 (as 

CF3C(0)0H 

salt) 


"XT" 


Inorganic 
Chemistry^ 
1997, 36(9), 
lyo/ 


Inteimediate 
61 


413 


3.4 


464 (as 
CF3C(0)0H 

salt) 


U *" 


Peakdale 
Molecular Ltd 


Intermediate 
61 


449 


3.18 


465 




ABCR 


Intermediate 
61 


422 


3.77 


466 




Aldrich 


fotennediate 
61 


404 


3,72 


467 




Pfaltz-Bauer, 
orMeindlet 
al., J. Med. 
Chenu, 1984, 
27(9") 1111 


Intennediate 
61 


446 


3.85 


468 


■on 

CH, 


Peakdale 
Molecular Ltd 


Intennediate 
61 


436 


3.53 








1X1 LClXiiCUl alC 

61 






Am 




Aiancn 


Intennediate 
61 


435 


3.52 


471 




Esprit 


Intennediate 
61 


370 


2.82 


472 




AdoUo 


Intermediate 
61 


444 


3.63 


473 




MicroChemist 
ry- 

RadaPhanna 


Intennediate 
61 


399 


3.16 



-203- 



474 




Huka 


Intemiediate 
61 


430 


3.72 


475 




/. A/«. Chenu 
Soc, 1977, 
99.3075 


Liteimediate 
61 


421 


3.04 


477 




/. Org, 
Chem., 2001, 
66(6), 1999 


Intennediate 
61 


421 


2.89 


478 




Aldiich 


Intennediate 
61 


396 


3.59 


479 


'"XT" 


Aldiich; or 
Meindl et al., J. 
Med. Chenu, 
1984. 27(9), 

nil. 


Intemiediate 
61 


446 


3.80 


480 




Aldrich 


Intermediate 
61 


414 


3.57 


481 




Aldiich; or 
Meindl et al., /. 
Med. Chem, 9 
1984* 27(9), 

1111. 


Intennediate 
61 


396 


3.62 


482 




Aldiich 


Intermediate 
61 


446 


3.82 


483 


KsD^ ' 


/.Med 
Chem. J 2001, 
44(26), 4628 


Intennediate 

61 


438 


3.95 


484 




WO 9417035 


Intermediate 
61 






485 




Aldrich 


Intennediate 
61 


394 


3.61 


486 




MicioChemist 
ry- 

RadaPhanna 


Intennediate 
61 




Z. /O 


487 




Aldrich 


Intennediate 
61 


379 


2.71 
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Example 488; r4.rC!yclohevylaminn^.1.A»hyl.1 Hr.py,^^»i^p 4.y.]pyy|^_g_ 
yl]carbonyl}amino)methyl]beiizoic acid 




2M-Sodium hydroxide solution (29mL, O.OSSmmol) was added to a stirred solution of 
Example 470 (6mg, 0.014mmol) in methanol (28nL) and water (2nL). The resulting 
solution was stirred at 50°C under nitrogen. After 16h, the mixture was diluted with 
water (0.5ml) and adjusted to pH 4 with acetic acid The precipitated solid was 
collected by filtration and dried in vacuo to afford Btample 488 as a white solid 
(4.5mg). LCMS showed MH* = 422; Tret = 3.26min. 

Example 489: 3-rar4-fCVclnhft^tominn^.i-«.fhyi-i w-py^o.,^i»p zt-y.]pyrijin 5 
yl]carbonyl}ammo)methyl]beiizoic add 




2M-Sodium hydroxide solution (83nL, 0.166mmol) was added to a stirred solution of 
Example 468 (18mg, 0.042mmol) in methanol (88nL) and water (5pL). The resulting 
solution was stirred at SO^C under nitrogoi. Aftea: 16h, a further quantity of 2M- 
sodium hydroxide solution (29pL, O.OSSmmol) was added to the reaction mixture. 
After 24h, the reaction mixture was diluted with water (0.5ml) and adjusted to pH 4 
with acetic acid. The mixture was extracted with ethyl acetate (2 x 0.5ml), and the 
combined extracts were dried (NazSO^) and evaporated in vacuo to give a solid 
(21mg). This solid was purified on an SPE cartridge (silica, Ig) eluting with ethyl 
acetate:cyclohexane (1:1) followed by methanol. Fractions containing the desired 
product were combined and concentrated to afford Example 489 as a white solid 
(4.6mg). LCMS showed MH* = 422; Trbf = 3.22min. 
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]feaBnEle490: 4-(Cyclohexylaim 
pyrazolo[3,4-&]pyridme-5'-carboxamide hydrochloride 



A solution of Example 469 (71mg, O.lVnunol) in anhydrous THF (2ml) was treated 
with hydrogen chloride in dioxane (4M, 03ml). After standing at ambient 
temperature for 16 hours the resulting solid was collected by filtration and dried under 
vacuum to give Example 490 as rod like crystals (36mg). LCMS showed MH^= 404; 
Tret = 3.60niin, 

Exam2le491:4-(Cyclohexylamino)-iV^^^^ 
P3rrazoIo[394-^]pyridtaie-5-carboxaiiiide methanesulphonate 



A solution of Example 469 (71mg, 0.17mmol) in anhydrous THF (2ml) was treated 
with anhydrous methane sulphonic acid (11.4nL, O.lTnomol). After standing at 
ambient temperature for 16 hours the resulting solid was collected by filtration and 
dried under vacuum to give Example 491 as rod like crystals (23mg). LCMS showed 
Mir=404;TREr= 3.59min. 



Examples 492 - 649 






General Procedure 
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A mixture of Ihtennediate 33 (O.lmmol), HATU (O.lmmol) and DBPEA (0.4ininol) in 
DMF (0.4ml) was shaken at room temperature for 10 min. A solution of the amine 
(O.lmmol) in DMF (0.2ml) was then added and the mixture agitated for several 
minutes to give a solution. The solution was stored at room temperature for 16 hours 
then concentrated in vacuo. The residue was dissolved in chloroform (0.5ml) and 
applied to a SPE cartridge (aminopropyl, 0.5g). The cartridge was eluted successively 
with chloroform (1,5ml), EtOAc (1.5ml) andEtOAciMeOH (9:1, 1.5ml). Fractions 
containing the desired product were concentrated in vacuo and the residue purified by 
mass directed autoprep HPLC. 



Example 
number 


NR*R' 


Source of 


Starting 
Material 


MH 
+ 

ion 


LC-MC 

Retention 

time 


492 (as 

CF3C(0)0H 

salt) 




Peakdale 

Molecular 

Ltd. 


Intenriediate 
33 


453 


2 90 




Qv. ^✓'^ .x*s>^ 


Maybnage 
Chemical 
Company 
Ltd.; or 
WO 01/30745 


Intermediate 
33 


428 


2.92 


494 




Trans World 
Chemicals, 
Inc.; or DE 
1953059 


Intermediate 
33 


428 


2.91 


495 


F ' 

ITT""' 


Fluorochem 
Ltd. 


latermediate 
33 


446 


2.70 


496 




Peakdale 

Molecular 

Ltd. 


Intermediate 
33 


438 


2.83 


497 




Peakdale 

Molecular 

Ltd. 


Intermediate 
33 


438 


2.79 


498 




Fluorochem 
Ltd, 


Intermediate 
33 


446 


2.73 


499 




Aldrich 


Intermediate 
33 


426 


2.50 


500 




Nippon 
Kagaku 
Zasshi\ 1952, 
73; 393 


Intermediate 
33 


438 


2.62 
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D\JX 




Apollo 
Scientific Ltd. 


lotennediate 
33 


462 


2.88 


502 




Atiiti 

Chemicals 
Ltd: 


JJLilCJLJliCUIaLC 

33 




0 io 


503 


r 


Sigma 


Ihtomediate 
33 


410 


2.60 


504 




Aldrich 


Intermediate 
33 


428 


2.80 


505 




Miteni S.p.A. 


Intennediate 
33 


478 


2,97 


506 




Aldrich 


Intermediate 
33 


424 


2.58 




ft 


/. Med. 
Chenu, 1997, 
20(9\ 1210 


Intermediate 
33 


436 


2.44 


508 




Huorochem 
Ltd. 


IntOTnediate 
33 


462 


2.99 


509 




JP 11080156 


lotermediate 
33 


473 


2,2 


510 


O 


Aldrich 


TntftTTTiftHi atft 

33 


454 


2.41 


512 


ox 


Svncheiin 
OHG 


Tn t^irn^H i fi tp^ 

XU4>d AJLICUJL<1.Lw 

33 










Apin 

Chemicals 
Ltd. 


Intermediate 
33 


454 


2,59 


514 




Perkin Trans. 
1, 1977. 386 


33 






515 




SIGMA-RBI 


Intermediate 
33 


430 


2.65 


516 




WO 9303022 


intennediate 
33 


454 


2.67 


517 . 




SIGMA-RBI 


Litennediate 
33 


408 


2.73 
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518 




Matrix 
Scientific; or 
Chem. Ber., 
1969, 102, 
2770 


JhtemiBdiatB 
33 


408 


3.2 


519 




/. Med. 
Chem., 1982 
25(12). 1442 


IhtermBdiate 
33 


466 


3 


521 




Acros 


Intermediate 
33 


473 


2.62 


522 


CH, 


WO 01/38323 


Intermediate 
33 


445 


2.55 


523 




Aldrich 


Intermediate 
33 


394 


3 


524 




Aldrich 


Intermediate 
33 


423 


2.51 


525 




Aldrich 


Intermediate 
33 


412 


3.06 


526 




Aldrich 


Intermediate 
33 


408 


3.16 


527 


O 


Yakugaku 
Zasshi; 1950 
70,71 


Intermediate 
33 


459 


2.6 


528 




Aldrich; or 
Organic 
Letters, 2002, 
4(12), 2055 


Intamediate 
33 


394 


3.08 


530 




Lancaster 


intermediate 
33 


466 


3.31 


531 


1 


J. Am. Chem. 
Soc, 1976, 
78(22), 6978 


Intermediate 
33 


438 


3 


532 (as 
CF3C(0)0H 

salt) 


CI 


Inorganic 
Chemistry, 
1997, 36(9), 
1967 


Intermediate 
33 


415 


2.82 
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533 




Aldiich 


Inteimediate 
33 


406 


3.14 


534 


N 


Peakdale 

Molecular 

Ltd. 


Intemiediate 
33 


451 


2.71 


535 


Qf^m 


Aldrich 


Intermediate 


406 


3.15 


536 




Aldiich 


Intemiediate 
33 


406 


3.15 


537 




J.Med. 
Chem., 1999, 
42(14). 2504 


Intennediate 
33 


473 


2.58 


538 


CH3 


C3iemical 

Building 

Blocks 


Inteimediate 
33 


422 


2.92 


540 


Q 

< 


Aldrich 


Intermediate 
33 


451 


2.13 


541 


0 

< 


Aldrich 


Intermediate 
33 


436 


3.15 


542 




Aldrich 


Intermediate 


408 


2.85 


544 




JanssCT 
Pharma- 
ceuticals 


Mteimediate 
33 


449 


2.67 


545 




Intennediate 
69 


Inteimediate 
33 


444 


2.34 


546 (as 
H-C(0)OH 
salt = fonnic 
acid addition 
salt) 




Arzneimittel 
Forschung, 
1974. 24(4a), 
584 


Intennediate 
33 


430 


1.95 















547 




wo 97/25323 


Intennediate 
33 


445 


1.96 


548 (as 
CF3C(0)0H 

salt) 




WO 03/32980 


Ihtermediate 
33 


479 


2.21 


CT3C(0)0H 
salt) 




WO UJ/JZ^oU 


Intermediate 
33 




2.24 


550 (as 

CF3C(0)0H 

salt) 




WO 02/85860 


Intermediate 
33 


424 


2.33 


551 




Salor 


Intermediate 
33 


422 


3.36 


552 


9 


WO 95/00516 


btermediate 
33 


494 


3.22 


553 (as 
CF3C(0)0H 




WO 03/32980 


Intermediate 
33 


4$2 


2.21 


554 


wl 


Aldiich; or 
Meindl et al., 
LMed. 

27(9), nil. 


Intennediate 
33 


448 


3.4 


555 




Aldiich 


Intermediate 
33 


416 


3.06 


556 


X 


Salor 


Intermediate 
33 


432 


3.21 


557 




DE 2300018 


Intermediate 
33 


458 


3.12 


558 


'^'^^-^^ 


Peakdale 
Molecular Ltd 


Intermediate 
33 


436 


3.41 



559 (as 
CF3C(0)0H 

salt) 






JP 10045736 


Intermediate 
33 


463 


2.28 


560 






WO 02/16318 
EP 338793 


Xnt^mediate 
33 


487 


2.74 




H,C^ 




jYiAjr uriugc 
Chemical 
Company Ltd. 


inicriniBcuai^ 
33 


1 IV/ 


7. QQ 


562 


CH, 


Lancaster 


Intermediate 
33 


440 


3.00 


563 




Aldrich 


Intermediate 
33 


398 


3.01 


564 






Aldrich; or 
Meindl et al.» 
J. Med. 
Chem.\ 1984, 
27(9). UlL 


Intermediate 
33 


416 


3.11 


565 




Aldrich; or 
Organic 
Letters, 2002, 
4(12). 2055 


Intermediate 
33 


414 


3.19 


567 




Aldrich 


Intermediate 
33 


372 


3.01 


568 




/. BioL Chem., 
1997, 272(3), 
1493 


Intermediate 
33 


472 


2.69 


569 




Huorochem 
Ltd. 


Intermediate 
33 


466 


3.29 


570 






Intermediate 
71 


Intermediate 
33 


463 


2.66 


571 




Maybridge 

Reactive 

intermediates 


Intermediate 
33 


478 


2.25 
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572 




wo 99/67204 


hiteimediate 
33 


463 


2.24 


573 




Eur. J. Med. 
Chem., 1987, 
22(5), 417 


Intermediate 
33 


450 


2.90 


574 


a 


Lancaster 


Intermediate 
33 


446/ 
448/ 
450 


3.35 


575 




Eur. J. Med. 
Chem., 1987, 
33(5), 363 


Intermediate 
33 


436 


3.48 


576 




Avocado 


Intermediate 
33 


416 


3.06 


577 


—4=0 

NH >=v 

^<:> 


WO 02/30930 


latermediate 
33 


458 


2.80 


578 


OH 


Apin 


Intem^diate 
33 


458 


2.80 


579 


m /=( 

o — 


Aldrich 


Ihtenxediate 
33 


458 


2.80 


580 




Aldrich 


btranmediate 
33 






581 


CI 


Lancaster; or 
J. Med. 
Chem., 1984, 
27(9), 1111. 


Litermediate 
33 


446/ 
448/ 
450 


2.80 


582 




Aldrich 


Intemffidiate 
33 


440 


2.96 


583 


< 


Aldrich 


Litsrmediate 
33 


410 


2.98 


584 


Ml_l \ 


ICN 

Biomedicals, 
Inc.; or Salor; 
or Synthesis, 
1982, 12, 
1036 


Intermediate 
33 


408 


3.18 




585 




wo 03/32986 


Xntermediate 
33 


437 


2.62 


•JOU 




AicincJi 


Intermediate 
33 


ATA 


3.05 


587 




Aldrich 


latermediate 
33 


414/ 
416 


3.13 


588 




But^ark 


Intermediate 
33 


396 


2.14 


589 




Aldrich 


Intermediate 
33 


424 


2.76 


590 




Lancaster 


latermediate 
33 


396 


2.95 


591 




Aldrich; or 
Synlett, 1999, 
4,409 


Intermediate 
33 


386 


3.10 


592 


CO 


Aldrich 


Intermediate 
33 






593 




Apin 


Intermediate 
33 


438 


2.82 


594 




Aldrich; or 
Meindl et al., 
4/. sviea, 
Chenu, 1984, 
27(9), 1111. 


Intermediate 
33 


448/ 
450/ 

A f ^ 

452 


3.26 


595 






Intermediate 
33 


423 


2.29 


596 




Aldrich 


Intermediate 
33 


416 


3.0 


597 




Aidncn 


Intermediate 
33 


423 


2.56 


598 




Apm 


Intermediate 
33 


396 


2.54 






WO 00/17163 


Intermediate 
33 


411 


2.72 


600 




Aldrich; or 
J.Med 
Chem., 2003, 


Intermediate 
33 


381 


1.89 
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601 




Aldrich; or 
Meindl et al., 

Chem,^ 1984, 
27(9), nil. 


Ihtecmediate 
33 


448 


2.96 


602 


JU « 


Peakdale 

Molecular 

Limited 


Inteimediate 
33 


423 


2.28 


603 




WO 94/17035 


iatennediate 
33 


437 


2.28 


604 




J.Pharm ScL, 
1987, 76(1), 
18-20 


Inteimediate 
33 


437 


2.34 


605 




Aldrich; or 
Meindl et al., 

ChenL, 1984, 
27(9), 1111; 
or Or game 
Letters, 2002, 
4(12). 2055 


Mennediate 
33 


398 


2.71 


oOo 


H » 


T to £l1 f 

MedL ChenUt 
1990, 33(10), 
2883, see 
Scheme HI 
and ref . 24 


Xuicriiicuiau? 
33 






607 


og 


Sigma 


Intermediate 
33 


459 


2.31 


\J\JO 




Peakdale 

Molecular 

Ltd. 


Intermediate 
33 


423 


2.55 


609 




Fluoiochem 
Ltd. 


Ihtennediate 
33 


446 


2.82 


610 




DE 

19937494 


Ihtennediate 
33 


437 


1.86 


611 




HuorochemL 


Intennediate 
33 


444 


2.80 


612 




WOOO/72834 


btennediate 
33 


415 


2.12 


613 




Aldrich 


Intennediate 
33 


448 


2.96 
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615 


NH 


7. Me J. 
Orem., 2001, 
44(26), 4628 


Intermediate 
33 


440 


3.03 


616 




Intermediate 

75(asHCl 

salt) 


Intermediate 
33 


451 


2.62 


617 




Aldiich; or 
Organic 
Letters, 2002, 
4(12). 2055 


Intermediate 
33 


398 


2.90 


618 




Alfa 


Jhtermediate 
33 


466 


2.98 


619 




Energy & 
Fuels, (1994), 
8(4), 990- 
1001 


Intermediate 
33 


408 


2.86 


620 


X 


Alfa 


Mtermediate 
33 


466 


2.94 


621 




Apollo 


Intermediate 
33 


434 


2.82 


622 




Acros 


Intermediate 
33 


432 


2.9 


623 




Acros 


Intermediate 
33 


476 


2.95 


624 


T 


Apollo; or 
Eur. J. Med. 
Chem., 1998, 
33(5), 363 


Intermediate 
33 


408 


2.88 


62S 


u 


Maybridge 


Intermediate 
33 


408 


2.83 


626 




Lancaster 


Intermediate 
33 


448 


3.02 


627 




Apin 


Intermediate 
33 


405 


2 56 


628 




Ubi-Chem 


bitenmediate 
33 


458 


2.89 



P33108P3 


• 


-216- 






\ 


629 


F 


ABCR 


Intermediate 
33 


466 


2.97 


630 




Lancaster 


Intemiediate 
33 


505. 
9 


2.97 


631 




Apollo 


IhtCTnediate 
33 


436 


3.11 


632 




WO 

98/33767; or 
Meindl et al., 
7. Merf. 
Ckenu, 1984, 
27(9), nil. 


Intennediate 
33 


405 


2.55 


633 




Pfaltz-Bauer; 
or Meindl et 
al., J. Med, 
Cherru, 1984, 
27(9), nil 


Intennediate 
33 


448 


2.88 


634 




Transworld 


Intennediate 
33 


428 


3.22 


635 




Apin (used as 
HCI salt) 


Intennediate 
33 


536 


3.47 


636 




Matrix 


Intermediate 
33 


408 


3.18 


637 




Avocado 


Intermediate 
33 


466 


3.25 


638 




Pfaltz-Bauer 


Intennediate 
33 


505. 
9 


2.92 


639 


Br 


Alfa 


Intennediate 
33 


458 


3.10 


640 




WO 03/35621 
(used as HCI 
salt) 


Intennediate 
33 


410 


2.49 


641 


U 


WO 03/35621 
(used as HCI 
salt) 


Intermediate 
33 


410 


2.51 


642 


1 


DE 2136624 
(used as HQ 
salt) 


Intennediate 
33 


424 


2.55 















643 




(used as HO 
salt) 


Intennediate 
33 


478 


2.96 


644 


ox 


Aldrich 


Intennediate 
33 


462 


3.13 


645 






Intennediate 
33 


436 


3.18 


646 


T 


Matrix 


Intennediate 
33 


408 


2.84 


647 


F 


Apollo 


Intennediate 
33 


434 


2.80 


648. 




ABCR 


Intennediate 


466 


2.99 


649 


■^6 


Lancaster 


Intennediate 
33 


428 


2.87 



Example 518: iV-[(3,4-dimethyIphenyl)methyl]-l-ethyl-4-(tetrahydro-2H-p^^ 
4-yIaiiiino>lH-pyrazoIo[3,4-fr]pyridme-5-carboxai^ also known as: 
iV-(3,4-dimethylbenzyl)-l-ethyl-4-(tetrahydro-2JEr-pyran-4- 
pyrazoIo[394-fr]pyridme<-5-carboxaniide 




An alternative process for preparing Example 518 is given below: 
To a solution of Intennediate 33 (3.5g, 12.07nunol) in DMF (500ml) was added 
HATU (4.5g, 12.07mmol) and the mixture stirred at room temperature for 30 min. 
3,4-Dimethylbenzylamine (1.63g, 12,07nimol, obtainable from Matrix Scientific, 
Columbia, USA or by a process described in Chem. Ber., 1969, 102, 2770) was added 
followed by DIFEA (4.5ml, 26.55mmol) and the solution stirred at room temperature 
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for 16 hours. The solvent was removed under reduced pressure and the residue 
partitioned between saturated aqueous NaHCOs (200ml) and ethyl acetate (250ml), 
the aqueous phase re-extracted with ethyl acetate (2x200ml), the organic extracts 
combined, dried (Na2S04) and evaporated. The resultant viscous oil was 
recrystallised from hot ethyl acetate (ca. 100ml) to give the title compound as a white 
crystalline soUd(3.36g, 80%). LCMS showed MH*^= 408; T«t= 3.06min. 5a (Pe 
DMSO) 1.36 (3H, t), 131 (2H, m), 2.00 (2H. m), 2.18 (3H, s), 2.19 (3H. s), 2.50 (2H, 
m), 3.61 (2H. m), 3.83 (2H, m), 4.17 (IH, m), 4.36 (2H, q), 4,38 (2H, d), 7.02-7.09 
(3H, m), 8,17 (IH. s), 8.62 (IH, s). 8.93 (IH, t), 9.96 (IH, d): 6c (De DMSO) 14,65, 
18.91, 19.33, 32.81, 41.06, 41.86, 48.57, 64.94, 101.69, 102.18, 124.44. 128.22, 
129.24, 133.28, 134.31, 135.78, 136.91, 149.26, 149.59, 151.36, 168.81 

Example 518A: iV-[(3,4-dimethylphenyl)methyI]-l-ethyl-4-(tetrahydro-2fir- 
pyran'4-yIaiiiino)-l^-pyrazolo[3,4-&]pyridine-5-carboxamidehydr^^ 
also known as: Ar-(3,4-dimethylbenzyl)-l-ethyl-4-(tetrahydro-2i7-pyran-4- 
ylaniino)-m-pyrazoIo[3,44»]pyridine-5<carboxaiiiide hydrochloride 




A solution of Example 518 (1.3g, 3.19nmiol) in anhydrous tetiahydrofuran (200ml) 
was treated with a solution of hydrogen chloride in dioxane (4M, 8ml) and the 
mixture stirred at ambient temperature for 16 hours. The resultant white precipitate 
was collected by filtration and recrystallised from hot methanol (100ml) to give the 
tide compound Example 518A as a white crystalline solid (1.12g, 79%). 

LCMS showed M£t= 408; Tra = 3.21min. 6h (Pe DMSO) 1.39 (3H, t), 1,59 (2H, 
m), 2.01 (2H, m), 2.19 (3H, s), 2.20 (3H, s), 3,64 (2H, t), 3.83 (2H, m), 4,28 (IH, m), 
4.40 (2H, d), 4.50 (2H, q), 7.04-7.11 (3H, m), 9.40 (IH, s (br)), 10.72 (IH, s (br)). 



Example 650: 4-rffri-Ethvl.4-r»PtrahyHrA.^.iy-py.H.n-4.yia.».8»^)-t r^.j^j^^^^^i^^j^. 
6]pyridm-5-yl]carbon]d}aiiitaio)inethyl]beiizoic acid sodium salt 




2M-Sodiirai hydroxide solution (98|jL, 0.196mmol) was added to a stirred solution of 
Example 593 (22mg, 0.049mmol) in methanol (KMpL) and water (6fiL). The 
resulting solution was stirred at 50X under nitrogen. After 16h, the reaction nmxture 
was diluted with water (0.5ml) and adjusted to pH 4 with acetic acid. The mixture was 
extracted with ethyl acetate (2 x 0.5ml), and the combined extracts were dried 
(Na2S04) and evaporated in vacuo to give a solid (15mg). This solid was suspended in 
water (0.5ml) and treated with 2M-sodium hydroxide solution (ISjiL). Evaporation of 
solvent in vacuo afforded Example 650 as a white solid (1 Img). LCMS showed MH*" 
= 425; Tret = 2.69min. 



Example 651 : 3-[({[l-Ethyl-4-(tetrahydro-2H-pyran-4-ylammo)-lff-pyr2^ 
6]pyri<iin-5-yI]carbonyl}animo)methyI]beiizoic acid 




2M-Sodium hydroxide solution (98jiL, 0.196mmol) was added to a stirred solution of 
Example 558 (22mg, 0.049mmol) in methanol (104fJLL) and water (6mL). The 
resulting solution was stirred at 50°C under nitrogen. After 16h, the reaction mixture 
was diluted with water (0.5ml) and adjusted to pH 4 with acetic acid. The precipitated 
solid was collected by filtration and dried in vacuo to afford Example 651 as a white 
solid (15mg). LCMS showed MH*" = 425; Tref = 2.72min. 



Example 652 : Ethyl l-ethyl-4-{[4-(hydroxyimmo)cyclohexyl]ammo}-lH- 
pyrazolo[394-fr]pyridine-5-carboxylate 
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A mixture of Example 205 (200mg), hydroxylamine hydrochloride (50mg) and 
anhydrous potassium carbonate (420mg) in acetonitrile (10 ml) was stirred and healed 
at reflux for 17 hours. The solution was cooled and concentrated in vacuo. The 
residue was partitioned between EtOAc and watar. The organic phase was separated, 
dried over Na2S04 and concentrated in vacuo to give Example 652 as a white powd^ 
(203mg). LCMS showed MH* = 346; Trbt = 2.84min. 



Example 653i l-Ethyl-4.{[4-(hyd^oxyimino)cyclohexyl]amino^iV-{[4- 
(methyloxy)phenyl]methyl}-l£r-pyrazolo[3,4-&]pyridme-5-carboxamide 



HO' 




OMe 



A mixture of Example 263 (217mg), hydroxylamine hydrochloride (43mg) and 
anhydrous potassium carbonate (355mg) in acetonitrile (10 ml) was stirred and heated 
at reflux for 17 hours. The solution was cooled and concentrated in vacuo. The 
residue was partitioned between EtOAc and water. The organic phase was separated, 
dried over Na2S04 and concentrated in vacuo to give Example 653 as a yellow solid 
(186mg). LCMS showed MH*" = 437; Trbt = 2.82min. 

The following example was prepared by a similar procedure: 




Exaiiq>le No. 




Source of 


Starting 


MH 


LC-MC 








Material 


+ 

ion 


Retention 
time 
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654 




Aldncb 


Exanqple 619 


450 


2.35 



Example 655 ; l-Ethyl-4-({4-[(ethyloxy)iiiimo]cyclohexyl}aii^ 
(meihyIoxy)phenyl]methyI}-lJ7-pyimolo[3,4-fr]pyridine^ 



EtO^ 




OMe 



A mixture of !]&eample 263 (25mg), ethoxyamine hydrochloride (R26oNH2 where 

r26 = Et, 20mg) and diisopropylethylamine (30mg) in acetonitrile (3 ml) was stirred 
and heated at reflux for 3.25 hours. The solution was cooled and concentrated in 
vacuo. The residue was applied to an SPE cartridge (5g). The cartridge was eluted 
with EtOAc. Fractions containing the desired product were concentrated in vacuo to 
give Example 655 as a colourless gum (20mg). LCMS showed MH* = 465; Tret = 
3.28min. 

The following examples were prepared by a similar procedure: 




Exaiiq>le No. 


r26 


Source of 


Starting 


MH 


LC-MC 




r26onH2 


Material 


+ 


Retention 










ion 


time 


656 


Me 


Aldrich 


Example 263 


451 


2.52 


657 


tfiu 


Aldiich 


Exan9le263 


493 


3.66 



Example 658 ; l-Ethyl-iV-{[4-(methyloxy)phenyl]methyl}-4-[(7-oxohexahydro-lH- 
azepm-4-yl)amino]-l£f-pyrazolo[3y4-6]pyridine-5-carboxami^^ 
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• 




OMe 



A suspension of cyanuric chloride (150mg) in DMF (0.2 nil) was stirred for 30 min. 
The suspension was diluted to 7ml with DMF, with stirring. A 1.0ml portion of the 
resultant suspension was removed and added to Example 653 (52mg). The resultant 
solution was stirred for 90 hours, then concentrated in vacuo. The residue was 
partitioned between EtOAc and water. The organic phase was separated and washed 
consecutively with saturated sodium carbonate, 10% w/v citric acid and saturated 
brine, dried over Na2S04 and concentrated in vacuo. The residue was applied to an 
SPE cartridge (2g). The cartridge was eluted successively with EtOAcxyclohexane 
(1:1), EtOAc and then a (100:8:1) mixture of dichloromethane, ethanol and ammonia. 
Fractions containing the desired product (eluted in the ammoniacal solution) were 
concentrated in vacuo to give Example 658 as a colourless oil (llmg). LCMS showed 
MIT = 437; Tret = 2.5Qmin. 



RyamplP ii^Qf Ethyl l-ethyM-[(7-oxohexahydro-m-azepm-4-yl)a]nino]-m^ 
pyrazolo[394-£]pyridine-5-carbo:s7late 



Example 659 was prepared from Example 652, using an identical procedure to that 
used for Example 658. LCMS showed MH^ = 346; Trht = 2.56min. 



Example 66O2 4-{[c&-4-(Butylainino)cydohexyl]ainmo^^^ 
mden-2-yl)-l-ethyl-li7-pyrazolo[3,4-&]pyridme-5-carboxami 




OEt 
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A solution of Bcample 258 (25mg), butyraldehyde (5mg) and glacial acetic acid 
(30mg) in DCM (3ml) was stirred for lOmin. Sodium triacetoxyborohydride (21mg) 
was added. The reaction mixture was stirred for 1.5 hours. Sodium bicarbonate 
(l.OMolar, 3ml) was added dropwise, with stirring. After stirring for 5 min. the phases 
were separated. The organic phase was dried over Na2S04 and applied to an SPE 
cartridge (5g). The cartridge was eluted with a (100:8:1) mixture of dichloromethane, 
ethanol and anmionia. Fractions containing the desired product were concentrated in 
vacuo to give Example 660 as an amorphous, cream solid (19mg). LCMS showed 
MH* = 346; Tret = 2.56min. 



Examples 661 to 664 




General Procedure: 

Intermediate 17 (0.16nmiol) in acetonitrile (1ml) was treated with the R^NH2 antiine 
(O.Snmiol) in acetonitrile (1ml) and N,N-diisopropylethylamine (O.Snmoiol). The 
mixture was heated at 50°C for 18h tiien concentrated in vacuo. The residue was 
diluted with water (3ml) and extracted with dichloromethane (2 x 5ml). The combined 
organic extracts were evaporated, and the residue was purified by mass directed 
autoprep HPLC to give the desired product containing formic acid. Tliis material was 
dissolved in chloroform-methanol (10/1, 5.5ml) and washed with 5% sodium 
hydrogen carbonate solution (1ml) to give after evaporation of solvents the pure 
product. 



Example no. 


NHR^ 


Source of 
R^2 


Starting 
Mat^al 


MH 
+ 

ion 


LC-MC 

Retention 

time 


214 




/. Med. Chem., 
1994, 37(17), 
2360 


Intermediate 
17 


393 


2.16 


661 




Aldrich 


InteimediatB 
17 


393 


2.16 
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0D2 




Aldrich 


mtennediate 
17 


393 


2.29 


663 




Aldrich 


Mtennediate 
17 


393 


230 


664 




Peakdale 
Molecular Ltd 


Intennediate 
17 


393 


2.21 
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CLAIMS 



1. 



A compound of fonnula (I) or a salt th^peof: 




X 



(I) 



wherein: 



r1 is Ci^alkyl, Cj^sfluoroalkyl, -CH2CH2OH or -CH2CH2C02Ci.2alkyl; 

r2 is a hydrogen atom (H), methyl or Cifluoroalkyl; 

r3 is optionally substituted Cs.gcycloalkyl or optionally substituted 
mono-xmsaturated-C5_7cycloalkenyl or an optionally substituted heterocyclic group 
of sub-formula (aa), (bb) or (cc); 



in which nl and n^ independently are 1 or 2; and in which Y is O, S, SO2, or NR^O; 
where rIO is a hydrogen atom (H), Ci^alkyl (e.g. methyl or ethyl), Ci^2fl^o^^^^yl» 
CH2C(0)NH2, C(0)NH2, C(0)-Ci.2alkyl, C(0)-Cifluoroalkyl or 
-C(0)-CH20-Ci.2alkyl; 

and wherein in r3 the Cs^gcycloalkyl or the heterocyclic group of sub-foimula (aa), 
(bb) or (cc) is optionally substituted with one or two substituents independently being 
0x0 (=0); OH; Ci.2^oxy; Ci.2^1uoroalkoxy; NHR^l wherein R^l is a hydrogen 
atom (H) or straight-chain alkyl; Ci.2alkyl; Ci.2fl^oroalkyl; -CH2OH; 
-CH2CH2OH; -CH2NHR22 wherein r22 is H or Ci.2alkyl; -C(0)0R23 wherein 
r23 is H or Ci.2alkyl; -C(0)NHR24 wherein r24 is H or Ci.2alkyl; -C(0)R25 
wherein r25 is Ci.2^yl» fluoro; hydroxyimino (=N-OH); or (Ci-4alkoxy)imino 




(aa) 



(bb) 



(00) 
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(=N-0R26 where r26 is Ci_4alkyl); and wherein any OH, alkoxy, fluoroalkoxy or 
NHR21 substitxient is not substituted at the r3 ring carbon attached (bonded) to the 
-NH- group of formula (I) and is not substituted at either r3 ring carbon bonded to the 
Y group of the heterocyclic group (aa), (bb) or (cc); 

and wherein, when r3 is optionally substituted mono-unsaturated-Cs.ycycloalkenyl, 

then the cycloalkenyl is optionally substituted with one or two substituents being 
fluoro or Cij^eikyl provided that if there are two substituents then they are not both 

C2alkyl, and the r3 ring carbon bonded to the -NH- group of formula Q) does not 

partake in the cycloalkenyl double bond; 

or r3 is a bicyclic group of sub-fonnula (dd): or of sub-formula (ee): 




wherein Y^, y2 and Y^ independently are CH2 or oxygen (O) 



provided that no more than one of Y^, Y^ and Y^ is oxygen (O); 
and X is NR4r5 or OR5a in which: 

r4 is a hydrogen atom (H); Ci^alkyl; Ci_3fluoroalkyl; or C2-62lkyl substituted by 
one substituent R^^; and 

r5 is a hydrogen atom (H); Cj.galkyl; Ci.g fluoroalkyl; Cs^gcycloalkyl optionally 
substituted by a Ci.2alkyl group; or -(CH2)n^-C3.8cycloalkyl optionally substituted, 
in the -(CH2)n^- moiety or in the C3.8cycloalkyl moiety, by a Ci,2^yl group, 
wherein n^ is 1, 2 or 3; 

or r5 is C2-6alkyl substituted by one or two independent substituents rH; 



wherein each substituent rH, ind^endentiy of any other rH substituent present, is: 
hydroxy (OH); Ci^galkoxy; phenyloxy; benzyloxy; -NR12r13; .NR15-C(0)R16; 
-NR15-C(0)-0-R16; -NR15-C(0).NH-R15; or -NR15-S02R16; and wherein any 
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r11 substituent which is OH, alkoxy or -NR12r13 fg not substituted at any carbon 
atom, of any or r5 substituted alkyl, which is bonded to the nitrogen of NR4r5; 

or r5 is -(CH2)n^^-C(0)Rl6; -(CH2)nl2.c(0)NRl2Rl3; -CHR19.C(0)NR12r13; 
-(CH2)nl2-C(0)ORl6; -(CH2)nl2-C(0)OH; -CHR19-C(0)0R16; 
.CHR19-C(0)0H; -(CH2)nl2-S02-NRl2Rl3; .(CH2)n^2-S02Rl6; or 
-(CH2)n^^-CN; wherein n^ is 0, 1, 2, 3 or 4 and nl2 is 1, 2, 3 or 4; 

or r5 is -(CH2)n^^-Het wherein nl3 is 0, 1, 2, 3 or 4 and Het is a 4-, 5-, 6- or 

7-membered saturated or partly-saturated heterocyclic ring containing one or two 
ring-hetero-atoms independently selected from O, S, and N; wherein any 
ring-hetero-atoms present are not bound to the -(CH2)n^^- moiety when n^^ is 1 and 
are not bound to the nitrogen of NR^rS when nl3 is 0; wh^in any ring-nitrogens 
which are present and which are not unsaturated (i.e. which do not partake in a double 
bond) are present as NRI^ where rI^ is as defined herein; and wherein one or two of 
the carbon ring-atoms independently are optionally substituted by Ci.2^kyl; 

* 

or r5 is phenyl optionally substituted with, independently, one, two or three of: a 
halogen atom; Ci.6aU^l; Ci.2fluoroalI^l; Ci^alkoxy, Ci.2fl«oioalkoxy; 

Cs-ecycloalkyloxy; -C(0)Rl6a; -C(0)OR30; -S(0)2-Rl6a; Rl6a_s(0)2-NRl5a.; 

r7r8n-S(0)2-; Ci.2alkyl-C(0>-Rl5aN^(0)2-; Ci^alkyl-S(0)-, Ph-S(O)-, 

r7r8n-CO-; -NR15^(0)r16; rTrSn; oH; Ci^alkoxymethyl; Ci^alkoxyethyl; 

Ci.2alkyl-S(0)2-CH2-; r7r8n-S(0)2-CH2-; Ci.2alkyl-S(0)2-NRl5a^2-; 
-CH2-OH; -CH2CH2-OH; -CH2-NR7r8; -CH2-CH2-NR7r8; -CH2-C(0)OR30; 
-CH2-C(0)-NR7r8; -CH2-NRl5a<;(0)-Ci.3alkyl; -(CH2)nl'^-Hetl where nl4 is 0 

or 1; cyano (CN); Ar^a; or phenyl, pyridinyl or pyrimidinyl wherein the phenyl, 
pyiidinyl or pyrimidinyl independently are optionally substituted by one or two of 
fluoro, chloFO. Ci.2alkyl, Cifluoioallc/1, Ci_2alkoxy or Cifluoroalkoxy; 

or where two adjacent substituents, on the R^ optionally substituted phenyl, 
taken together are -C)-(CMe2)-0- or -0-(CH2)n^^-0- where nl4 is l. or 2; 

wherein R7 and r8 are independently a hydrogen atom (H); Ci_4alkyl; 
C3^cycloalkyl; or phenyl optionally substituted by one or two of: fluoro, chloro, 

Ci_2alkyl, CjAuoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; or r7 and r8 together are 
-(CH2)n6- or -C(0)-(CH2)n7- or .C(0)-(CH2)n7-C(0)- or -iCH.2)n^-X^-(CH.2)n^- or 
-C(O)-x7.(CH2)nl0- in which: n^ is 3, 4, 5 or 6, n^ is 2, 3, 4, or 5, n8 and n^ and 
nlO independently are 2 or 3 , and is O or NR14 wherein rI^ is H, Ci_2alkyl or 
C(0)Me; 
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or r5 has the sub-formula (x), (y), (y 1) or (z): 




W (y) (yi) (2) 



wherein in sub-fonnula (x), n = 0, 1 or 2; in sub-fonnula (y) and (yl), m = 1 or 2; and 
in sub-formula (z), r = 0, 1 or 2; 

wherein in sub-formula (x) and (y) and (yl), none, one or two of A, B, D, E and F are 
independently nitrogen or nitrogen-oxide (N+-0") provided that ho more than one of 
A, B, D, E and F is nitrogen-oxide; and the renaaining of A, B, D, E and F are 
independently CH or CR^; 

provided that when n is 0 in sub-formula (x) then one or two of A, B, D, E and F are 
independently nitrogen or nitrogen-oxide (N+-0") and no more than one of A, B, D, E 
and F is nitrogen-oxide; 

wherein, each r6, independently of any other R^ present, is: a halogen atom; 
Ci^alkyl; Ci^uoroalkyl; Ci^alkoxy; Ci«2fluoroalkoxy; Cs^gcycloalkyloxy; 

-C(0)Rl6a; .c(O)OR30; ^S(p)2'R^^^; Rl6a.s(0)2-NRl5a.; r7r8n.S(0)2-; 
Ci.2alkyl-C(0)-Rl5aN-S(0)2-; Ci«4alkyl.S(0)-, Ph-S(0)-, r7r8n-CO.; 
.NR15.C(0)R16; r7r8n; OH; Ci_4alkoxymethyl; Ci^alkoxyethyl; 
Ci,2alkyl.S(0)2-CH2S r7r8n-S(0)2-CH2-; Ci.2alkyl-S(0)2-NRl5a.CH2-; 
-CH2-OH; -CH2CH2-OH; -CH2-NR7r8; -CH2-CH2-NR7r8; .CH2-C(0)OR30; 
-CH2-C(0)-NR7r8; .CH2-NRl5a.c(0)-Ci.3alkyl; -(CH2)nl'^-Hetl where nl4 is 0 

or 1; cyano (CN); Ar^b; or phenyl, pyridinyl or pyrimidinyl wherein the phenyl, 
pyridinyl or pyrimidinyl independently are optionally substituted by one or two of 
fluoro, chloro, Ci_2^yl» CifluoroallQrl, Ci_2alkoxy or Cifluoroalkoxy; 

or where two adjacent R^ taken together are -0-(CMe2)-0- or 

-0-(CH2)n^'*-0- where nl4 is 1 or 2; 

wherein b7 and r8 are as herein defined; 

wherein sub-formula (y) and (yl), independently, are optionally substituted by 0x0 
(=0) at a ring carbon adjacent the 6-membered aromatic ring; 



wherein in sub-formula (2), G is O or S or NR^ wherein R^ is a hydrogen atom (H), 
Ci^alkyl or Ci^uoroalkyl; none, one, two or three of J, L, M and Q are nitrogen; 
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and the remaining of J, L, M and Q are independently CH or CR^ where R^, 
independently of any other R^ present, is as defined herein; 

or r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 
-(CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5-, in whicji: pi = 3, 4, 5 or 6, p2 is 2, 3, 
4, or 5, and p3 and and p5 independently are 2 or 3 and is O or NR^*^; 
and wherein, when r4 and r5 taken together are -(CH2)pl- or -C(OHCH2)p2-, the 

NR4r5 heterocycle is optionally substituted by one R^^ substituent wherein r18 is: 
Ci_4alkyl; Ci_2fl^oroalkyl; C3.6cycloalkyl; Ci.2^^^y (^^^ substituted at aring- 

caibon bonded to the NR^R^ ring-nitrogen); Cifluoroalkoxy (not substituted at a 

ring-carbon bonded to the NR4r5 ring-nitrogen); OH (not substituted at a ring-carbon 
bonded to the NR4r5 ring-nitrog«i); -(CH2)p7-C(0)Rl6 wherein p7 is 0, 1, 2 or 3; 
-(CH2)p'7-C(0)ORl6; -(CH2)p7.0C(0)Rl6; -(CH2)p7-C(0)NRl2Rl3; 
-(CH2)p''-NRl5c(0)Rl6; -(CH2)p7-NRl5c(0)NRl2Rl3; 
-(CH2)p7-NRl5c(0)ORl6; -(CH2)p7-S02Rl6; .(CH2)p7-S02 NR12r13; 

-(CH2)p'7-NRl5s02Rl6; -(CH2)p'7-OH; -(CH2)p7-ORl6; or phenyl optionally 
substituted by one or two of: a halogen atom, Ci^2alkyl^ Cifluoroalkyl, Ci_2^<>xy 
or Cifluoroalkoxy; 

or R^ and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 

-(CH2)p3-X5.(CH2)p4- or -C(0)-X5.(CH2)p5- as defined herein, and wherein the 

NR4r5 heterocycle is fused to a phenyl ring optionally substituted on the phenyl by 
one or two of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, Ci_2alkoxy or 
Cifluoroalkoxy; and 

R5a is Ci-galkyl; Ci.g fluoroalkyl; Cs^gcycloalkyl; -(CH2)n^^C3.6cycloalkyl 
wherein n^a is l or 2; phenyl optionally substituted with one or two of: a halogen 
atom, Ci.2alkyl» trifluoromethyl, Ci.2alkoxy or trifluoromethoxy; or R^a has the 
sub-formula (x), (y), (yl) or (z) as defined herein 

and wherein: 

r12 andRl3 independently are H; Ci.salkyl; Cs^gcycloalkyl; or phenyl optionally 
substituted by one or two of: a halogen atom, Ci:2alkyl, Cifluoroalkyl, Ci.2alkoxy 
or Cifluoroalkoxy; 
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or Rl2 and r13 together are -(CH2)n^- or -C(0)-(CH2)n'''- or -C(0)-(CH2)n'^-C(0)- 
or -(CH2)n^-Xl2^CH2)n^- or -C(O)-Xl2.(CH2)nl0. in which: is 3, 4, 5 or 6, 
is 2, 3, 4, or 5, and n^ and n^O independently are 2 or 3 and Xl2 is O or NRI^ 
wherein Rl4a is h, Ci.2alkyl or C(0)Me; 

r15 is a hydrogen atom (H); Ci_4.alkyl; C3_6cycloalkyl; or phenyl optionally 
substituted by one or two of: a halogen atom, Ci,2alkyl. Cifluoroalkyl, Ci.2alkoxy 
or Cifluoroalkox^ 

Rl5a ^ independent of other R^^a^ is a hydrogen atom (H) or Ci_4alkyl; 

Rl6 

and Rl6a independently are: 

Cj^galkyl (e.g. Ci^alkyl or Ci.2alkyl); 

C3»6cycloalkyl (e.g. Cs^gcycloalkyl) optionally substituted by one oxo (=0), 
OH or Ci.2^kyl substituent; 
C3.6cycloalkyl-CH2-; 

pyridinyl optionally substituted on a ring carbon atom by one of: a halogen 
atom, Ci.2allcyl, Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; 

Ar5c; 

phenyl optionally substituted by one or two of: a halogen atom, Ci«2alkyl, 
Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; 

benzyl optionally substituted at an aromatic carbon atom by one or two of: a 
halogen atom, Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; or 

a 4-, 5-, 6- or 7-membered saturated heterocyclic ring connected at a ring- 
carbon and containing one or two ring-hetero-atoms independently selected from O, 
S, and N; wherein any ring-nitrogens which are present are present as NR27 where 
r27 is H, Ci_2alkyl or -C(0)Me; and wherein the ring is optionally substituted at 
carbon by one Ci.2alkyl or oxo (=0) substituent, provided that any oxo (=0) 
substituent is substituted at a ring-carbon atom bonded to a ring-nitrogen; 

wherein Ar^a , Ar^b and Ar^c independently is/are a 5-membered aromatic 
heterocyclic ring containing one O, S or NRl5a in the 5-membered ring, wherein the 
5-membered ring can optionally additionally contain one or two N atoms, and 
wherein the heterocyclic ring is optionally substituted on a ring carbon atom by one 
of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, -CH2OH, -CH2-OCi.2alkyl, OH 

(including the keto tautomer thereof) or -CH2-NR28r29 wherein r28 and r29 
independently are H or methyl; 

and r17 is a hydrogen atom (H); Ci^alkyl; Ci.2fluoroalkyl; Cs^gcycloalkyl; 
-(CH2)p6.C(0)Rl6 wherein p6 is 0, 1. 2 or 3; -(CH2)p6-C(0)NRl2Rl3; 
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-(CH2)p6-C(0)ORl6; -(CH2)p^-C(0)0H; -SO2RI6; -C(0)-CH2-NR12r13; 
.C(0)-CH2-NRl5a.c(0).Ci.3alkyl; -C(0)-CH2-0-Ci.3alkyl; or phenyl or benzyl 

wherein the phenyl or benzyl is optionally substituted at an aromatic carbon atom by 
one or two of: a halogen atom, Ci_2^yl» Cifluoroalkyl, Ci_2alkoxy or 
Cifluoroalkoxy; 

Rl^is Ci^alkyl; -(CH2)n20-OR20 wherein n20 is 1, 2, 3 or 4 and r20 is a hydrogen 
atom (H) or Ci^alkyl; -CHQAeyOHi -CH2-SH; -CH2-CH2-S-Me; benzyl; or 
(4-hydroxyphrayl)methyl (i.e. 4-hydroxy-benzyl); and 

r30, independent of other R^O, is a hydrogen atom (HO, Ci_4alkyl or C3-6cycloalkyl; 
and 

Hetl , independent of other Het^, is a 4-, 5-, 6- or 7-membered saturated heterocyclic 
ring connected at a ring-carbon and containing one or two ring-hetero-atoms 
independently selected from O, S, and N; wherein any ring-nitrogens which are 
present are present as NR31 where r31 is H, Ci^^alkyl or -C(0)Me; and wherein the 
ring is optionally substituted at carbon by one Cl.2^^^1 ^ i-O) substituent, 
provided that any 0x0 (=0) substituent is substituted at a ring-carbon atom bonded to 
aring-nitrogCT; 

provided that: 

when r3 is the heterocyclic group of sub-formula (bb), n^ is 1, and Y is NR^O, then: 
either (a) R^O is not Ci^alkyl, Ci.2fluoroalkyl or CH2C(0)NH2; 
or (b) rIO is methyl and the compound is: ethyl 4-[(l-methylpiperidin-4-yl)amino]-l- 
ethyHH-pyrazolo[3,4-b]pyridine-5-carboxylate, l-ethyl-N-(2-ethylbutyl)-4-[(l- 
methylpiperidin-4-yl)arnino]-lH-pyrazolo[3,4-b]pyridine-5-carboxanude, 1-ethyl-N- 
(4-fIuorophenyl)-4-[(l-methylpiperidin-4-yl)aimno]-lH-pyra2olo[3,4-b]pyridine-5 
carboxamide, or N-benzyl-l-ethyl-4-[(l-methylpiperidin-4-yl)aminol-lH- 
pyrazolo[3,4-b]pyridine-5-carboxamide; 

and provided that: where X is OR^^, the compound is other than the compound 
wherein r1 is methyl, X is OEt, and r3 is cyclopentyl. 



2. 



A compound of formula (lA) or a salt thereof: 
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wherein: 

X is NR4r5 or OR5a, in which: 

r4 is hydrogen, Ci.2alkyl or Ci_2fluoroalkyl, and 

r5 is hydrogen, Ci.8alkyl, Ci.g fluoroalkyl, or Cs.gcycloalkyl, phenyl optionaUy 
substituted with one or two of: a halo^ atom, Ci_2alkyl, trifluoromethyl, 
Ci.2alkoxy or trifluoromeOioxy; or r5 has the sub-formula (x), (y) or (z): 

(X) (y) (2) 

whoein in sub-foimula (x) and (z), n = 1 or 2; and in sub-formula (y), m = 1 

or 2; 

wherein in sub-formula (x) and (y), none, one or two of A, B, D, E and F are 
nitrogen; and the remaining of A, B, D, E and F are CH or CR6 where R^ is a halogen 
atom, Ci^alfcyl, Ci^uoroalkyl, Ci.2alkoxy, Ci.2fluQroallbxy, 

Cl-2alkylsulphonyl (Ci.2alkyl-S02-). Ci.2alkyl-S02-NH-, R7r8n-S02-, 
r7r8n.CO-, r7r8n, OH, Ci^alkoxymethyl, or Ci_2alkyl-S02-CH2-, wherein r7 
and r8 are independently hydrogen or Ci.2alkyl; 

wherein in sub-formula (z), G is O or S or NR9 wherein R^ is Ci^alkyl or 
Ci_4fluoroaUcyI; none, one or two of J, L, M and Q ate nitrogen; and the remaining 
of J, L, M and Q are CH or CR^ where R^ is as defined herein; 

or r4 and r5 taken together are -(CH2)p- where p = 3, 4 or 5 (preferably p = 4); 

R5a is Ci_8alkyl; Ci.g fluoroalkyl; Cs.gcycloalkyl; phenyl optionally substituted 
with one or two of: a halogen atom, Ci.2alkyl, trifluoromethyl, Ci_2alkoxy or 
trifluoromethoxy; or R^a has the sub-formula (x), (y) or (z) as defined herein; 
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r3 is Cs^gcycloalkyl or a heterocyclic group being ' in 

which Y is O, S, SO2, or NRlO; where RlO is hydrogen, Ci^alkyl, Ci.2fluoroalkyl, 
C(0)-Ci.2alkyl, or C(0)-CF3; 

and wherein in r3 the Cs^gcycloalkyl or heterocyclic group is optionally substituted 
with one or two substituents being OH, Ci.2alkoxy, trimethoxy, or Ci«2alkyl group; 
and wherein any OH, alkoxy or trimethoxy substituent is not substituted at the ring 
carbon attached to the -NH- group of formula QA) and is not substituted at either rmg 
carbon bonded to the Y group of the heterocyclic group; and 

R1 = Ci^alkyl or Ci.2fluoroalkyl; 
provided that: 



when r3 is the heterocyclic group being * and Y is NRIO, then: 

either (a) rIO is hydrogen, C(0)-Ci.2alkyl, or C(0)-CF3; 

or (b) rIO is methyl and the compound is: ethyl 4-[(l-methylpiperidin-4-yl)amino]-l- 
ethyHH-pyrazolo[3,4-b]pyridine-5-carboxylate, l-ethyl-N-(2-ethylbutyl)-4-[(l- ' 
methylpiperidin-4-yl)amino]-lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 1-ethyl-N- 
(4-fluorophenyl)-4-[(l-methylpiperidin-4-yl)amino]-lH-pyrazolo[3,4^^^ 
carboxamide, or N-benzyl-l-ethyl-4-[(l-methylpiperidin-4-yl)aimno]-lH- 
pyrazolo[3,4-b]pyridine-5-carboxamide; 

and provided that: where X is OR^a^ the compound is other than the compound 
wherein r1 is methyl, X is OEt, and r3 is cyclopaatyL 



A compoimd of formula (IB) or a salt thereof: 




(IB) 
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wh^in: 



r1 is Ci^alkyl, Ci.sfluoroalkyl, -CH2CH2OH or -CH2CH2C02Ci.2alkyl; 
r2 is a hydrogen atom (H), methyl or Cifluoroalkyl; 

r3 is optionally substituted C3.8cycloalkyl or an optionally substituted heterocyclic 
group of sub-formula (aa), (bb) or (cc); 



in which nl and independently are 1 or 2; and in which Y is O, S, SO2, or NRIO; 
where RlO is a hydrogen atom (H), Ci^alkyl, Ci_2fluoroalkyl, CH2C(0)NH2, 
C(0)NH2» C(0)-Ci.2alkyl. or C(0)-Cifluoroalkyl; 

and wherein in the Cs^gcycloalkyl or the heterocyclic group of sub-formula (aa), 

(bb) or (cc) is optionally substituted with one or two substituents being 0x0 (=0), .0H, 
Ci.2alkoxy, Ci.2fluoroalkoxy, or Ci.2alkyl; and wherein any OH, alkoxy or 

fluoroalkoxy substituent is not substituted at the r3 ring carbon attached (bonded) to 
the -NH- group of formula (IB) and is not substituted at either R^ ring carbon bonded 
to the Y group of the heterocycUc group (aa), (bb) or (cc); 

and X is NR4r5 or OR^a in which: 

r4 is a hydrogen atom QS); Ci^galkyl; Ci.sfluoroalkyl; or C2.6alkyl substituted by 
one substituent R^^; and 

r5 is a hydrogen atom (H); Ci.galkyl; Ci.g fluoroalkyl; Cs^gcycloalkyl optionally 
substituted by a Ci.2alkyl group; or -(CH2)n'*-C3.8cycloalkyl optionally substituted, 
in the -(CH2)n^- moiety or in the Cs^gcycloalkyl moiety, by a Ci.2alkyl group, 
wherein n^ is 1, 2 or 3; 

or r5 is C2-6alkyl substituted by one or two independent substituents r1 1 ; 




(aa) 



(bb) 



(cc) 



wherein each substituent rH, independently of any other rH substituent present, is: 
hydroxy (OH); Ci.6alkoxy; phenyloxy; benzyloxy; -NR12r13; -NR15.C(0)R16; 
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-NR15-C(0)-0-R16; -NR15-C(0)-NH-r15; or -NR15-S02R16; and wherein any 
r11 substituent which is OH, alkoxy or -NR12r13 not substituted at any carbon 
atom, of any R^ or R^ substituted alkyl, which is bonded to the nitrogCT of NR^R^; 

or r5 is -(CH2)nll-C(0)Rl6; -(CH2)nll-C(0)NRl2Rl3; -CHR19.C(0)NR12r13; 
-(CH2)nl2-C(0)ORl6; .CHR19.C(0)0R1^; -(CH2)nl2-S02-NRl2Rl3; 
-(CH2)nl2.so2Rl6; or -(CH2)n^2-CN; wherein n" is 0, 1, 2, 3 or 4 and nl2 is l, 2, 
3 or 4; 

or r5 is -(CH2)nl3-Het wherein nl3 is 0, 1, 2, 3 or 4 and Bfet is a 4-, 5-, 6- or 
7-membered saturated or partly-saturated heterocyclic ring containing one or two 
ring-hetero-atoms indqp^id^tly selected fiom O, S, and N; wherein any 
ring-hetero-atoms present are not bound to the -(CH2)n^^- moiety vfh&a nl3 is i and 
are not bound to the nitrogen of NR4r5 when nl3 is 0; wherein any ring-nitrogens 
which arc present and which are not unsaturated (i.e. which do not partake in a double 
bond) are present as NR17 whare R^^ is as defined herein; and wherein one or two of 
the carbon ring-atoms independently are optionally substituted by C]^_2alkyl; 

or r5 is phenyl optionally substituted with one or two of: a halogen atom; Ci_4alkyl; 
Ci.2fluoroalkyl; Ci^alkoxy; Ci.2fluoroalkoxy; Ci.2alkylsulphonyl 

(Ci.2alkyl-S02-); Ci.2alkyl-S02-NH-; R7r8N-S02-; R7r8n-CO-; 
-NR15-C(0)R16; r7r8n; OH; Ci^alkoxymethyl; Ci^alkoxyethyl; 
Ci_2allqrl-S02-CH2-; cyano (CN); or phenyl optionally substituted by one or two of 
fluoro, chloro, Ci_2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cxfluoroalkoxy; 

wherein R7 and R^ are independently a hydrogen atom (H); Ci^alkyl; 
C3-6cycloalkyl; or phenyl optionally substituted by one or two of: fluoro, chloro, 
Ci_2alkyl, Cifluoroalkyl, Ci_2alkoxy or Cifluoroalkoxy; or R^ and r8 togethCT are 
-(CH2)n^- or -C(0)-(CH2)n7- or -C(0)-(CH2)n'7-C(0)- or -(CH2)n8-X7-(CH2)n9- or 
-C(O)-X7-(CH2)nl0- in which: n^ is 3, 4. 5 or 6, n7 is 2, 3, 4, or 5, n^ and n^ and 
nlO independently are 2 or 3, and X7 is O or NR14 wherdn r14 is H or Ci_2alkyl; 

or R^ has the sub-formula (x), (y) or (z): 

(X) (y) (z) 
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wherein in sub-formula (x), n = 1 or 2; in sub*formula (y), m = 1 or 2; and in sub- 
formula (z), r = 0, 1 or 2; 

wherein in sub-formula (x) and (y), none, one or two of A, B, D, E and F are nitrogen; 
and the remaining of A, B, D, E and F are independently CH or CR^; 

where is a halogen atom; Cx-4alkyl; Ci^fluoroalkyl; Ci^alkoxy; 
Ci.2fluoroalkoxy; Ci.2alkylsulphonyl (Ci.2alkyl-S02-); Ci.2alkyl-S02-NH-; 
r7r8n-S02S r7r8n-CO-; -NR15-C(0)R16; r7r8n; OH; Ci^alkoxymethyl; 
Ci^alkoxyethyl; Ci^2^kyl"S02-CH2-; cyano (CN); or phenyl optionally substituted 
by one or two of fluoro, chloro, Ci^2^^^> Cjfluoroalkyl, Ci_2^oxy 
Cifluoroalkoxy; wherein R^ and R^ are as herein defined; 

wherein in sub-formula (z), G is O or S or NR^ wherein R^ is a hydrogen atom (HO, 
Ci.4alkyl or C^^fluoroalkyl; none, one, two or three of J, L, M and Q are nitrogen; 

and the remaining of J, M and Q are independently CH, or CR^ where R^ is as 
defined herein; 

or r4 and r5 taken together are -(CH2)pl- or -C(0)-(CH2)p2- or 
-(CH2)p3-X5.(CH2)p4- or -C(0)-X5-(CH2)p5., in which: pi = 3, 4, 5 or 6, p2 is 2, 3, 
4, or 5, and p3 and p4 and p5 independently are 2 or 3 and is O or NR17; 

wherein r17 is a hydrogen atom (H); Ci^alkyl; Ci.2fluoroalkyl; 
C3-6cycloalkyl; -(CH2)p6-C(0)Rl6 wherein p^ is 0, 1, 2 or 3; 
-(CH2)p6-C(0)NRl2Rl3; -(CH2)p6-C(0)ORl6; -SO2RI6; or phenyl or benzyl 

wherein the phenyl or benzyl is optionally substituted at an aromatic carbon atom by 
one or two of: a halogen atom, CiJ2a\kyl, Cifluoroalkyl, Ci.2^^xy ^ 
Cifluoroalkoxy; 

and wherein, when r4 and r5 taken together are -(CH2)pl- or 
-C(0)-(CH2)p2-, the NR4r5 heterocycle is optionally substituted by one r18 
substituent wherein r18 is: Ci^alkyl; Ci.2fl^oroalkyl; C3.6cycloalkyl; Ci.2alkoxy 
(not substituted at a ring-carbon bonded to the NR^rS ring-nitrogen); Cifluoroalkoxy 
(not substituted at a ring-carbon bonded to the NR4r5 ring-nitrogen); OH (not 
substituted at a ring-carbon bonded to the NR4r5 ring-nitrogen); -(CH2)p'7-C(0)Rl6 
wherein p7 is 0, 1, 2 or 3; -(CH2)p7-C(0)ORl6; .(CH2)p7-OC(0)Rl6; 
-(CH2)p7-C(0)NRl2Rl3; .(CH2)p7-NRl5c(0)Rl6; 

-(CH2)p'7-NRl5c(0)NRl2Rl3; -(CH2)p7-NRl5c(0)ORl6; -(CH2)p7-S02Rl6; 
-(CH2)p'7-S02 NR12r13; .(CH2)p7-NRl5S02Rl6; -(CH2)p7-OH; -(CH2)p7.0Rl6; 



P33108P3 




or phenyl optionally substituted by one or two of: a halogen atona, Ci_2allsyl, 
Cifluoroalkyl, Cx-2alkoxy or Cifluoroalkoxy; 

or r4 and r5 tafcen together are -(CH2)pl- or -C(p)-(Cii2)p^- or 

-(CH2)p3-X5-(CH2)p4- or -C(0)-X5-(CH2)p5- as defined herein, and wherein the 

NR4r5 heterocycle is fused to a phenyl ring optionally substituted on the phenyl by 
one or two of: a halogen atom, Ci.2alkyl, Cifluoroalfcyl, Ci.2alkoxy or 
CifluQioalkoxy; and 

R^ais Ci_8allsyl; Ci.g fluoroalkyl; C3.8cycloalkyl; phenyl optionally substituted 
with one or two of: a halogen atom, Ci.2alkyl, trifluoromethyl, Ci_2alkoxy or 
trifluoromethoxy; or R^a has the sub-formula (x), (y) or (z) as defined herein 

and wherein: 

R12 and r13 independently are Ci_5alkyl; C3.6cycloalkyl; or phenyl optionally 
substitoted by one or two of: a halo^n atom, Ci_2alkyl, Cifluoroalkyl, Ci_2alfcoxy 
or Cifluoroalkoxy; 

or Rl2 and r13 together are -iCH2)n^- or -C(OHCH2)n'7- or -C(0)-(CH2)n'7-C(0)- 
or -(CH2)n8-Xl2-(CH2)n9- or -C(O)-Xl2-(CH2)nl0- in which: n^ is 3, 4, 5 or 6. n7 
is 2, 3, 4, or 5, n^ and n^ and n^O independraitly are 2 or 3 and Xl2 is O or NR14 
wherein rI^ is H or Ci.2alkyl; 

r15 is a hydrogen atom (H); Ci^alkyl; C3_6cycloalkyl; or phenyl optionally 
substituted by one or two of: a halogen atom, Ci_2alkyl, Cifluoroalkyl, Ci_2alkoxy 
or Cifluoioalkoxy; 

R16 is Ci^alkyl; Cs^cycloalkyl; pyridinyl; or phenyl optionally substimted by one 
or two of: a halogen atom, Ci.2alkyl, Cifluoroalkyl, Ci.2alkoxy or Cifluoroalkoxy; 
and 

Rl9is a hydrogen atom (H); Ci^alkyl; -(CH2)n20-OR20 wherein n20 is i. 2, 3 or 4 
and r20 is a hydrogen atom (H) or Ci^alkyl; -CH(Me)-OH; -CH2-SH; 
-CH2-CH2-S-Me; benzyl; or (4-hydroxyphenyl)methyl (i.e. 4-hydroxy-benzyl); 

provided that: 

when r3 is the heterocyclic group of sub-formula (bb), nl is 1, and Y is NRIO, then: 
either (a) RlO jg ^ot Ci^alkyl, Ci.2fluoroalkyl or CH2C(0)NH2; 
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or (b) is methyl and the compound is: ethyl 4-[(l-methylpiperidin-4~yl)amino]-l- 
ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, l-ethyl-N-(2-ethylbutyl)-4-[(l- 
methylpiperidin-4-yl)anuno]-lH-pyrazolo[3,4-b]pyridine-5-carboxamide^ 1-ethyl-N- 
(4-fluorophenyl)-4-[(l-methylpiperidin-4-yI)amino]-lH-pyra2olo[3,4-b]py^ 
carboxamide, or N-benzyl-l-ethyl-4-[(l-methylpiperidin-4-yl)amino]-lH- 
pyrazolo[3,4-b]pyiidine-5-caiboxamide; 

and provided that: where X is OR^^, the compound is other than the compound 
wherein r1 is methyl, X is OEt, and r3 is cyclopentyl. 



4. A compound or salt as claimed in claim 1 or 3, wherein r2 is a hydrogen atom 
(H). 

5. A compound or salt as claimed in claim 1, 2, 3 or 4, wherein r1 is Ci.salkyl, 
Ci-2fluoroalkyl or -CH2CH2OH. 

6. A compound or salt as claimed in any preceding claim, wherein R^ is ethyl, 
n-propyl, C2fluoroalkyl or -CH2CH20a 

7. A compound or salt as claimed in any preceding claim, wherein r1 is ethyl. 

8. A compound or salt as claimed in any preceding claim, wherein in R^ there is 
one substituent or no substituent. 

9. A compound or salt as claimed in any preceding claim, wherein, where r3 is 
optionally substituted Cs^gcycloalkyl, then R^ is not optionally substituted 
C5cycloalkyl, i.e. it is not optionally substituted cyclopentyl.. 

10. A compound or salt as claimed in claim 9, wherein, where R^ is optionally 
substituted Cs-gcycloalkyl, then r3 is optionally substituted C6.8cyclo^yl- 

11. A compound or salt as claimed in claim 9, wherein, where R^ is optionally 
substituted Cs^gcycloalkyl, then r3 is optionally substituted cyclohexyl. 

12. A compound or salt as claimed in any preceding claim, wherein, where r3 is 
optionally substituted Cs^g^y^l^^yl* then the one or two optional substituents is or 

independently are: 0x0 (=0); OH; NHR^l wherein r21 is a hydrogen atom (EO; 
methyl; -CH2F; -CHF2; -C(0)0R23 wherein r23 is H; fluoro; hydroxyimino 
(=N-OH); or (Ci.2alkoxy)imino (=N-0R26 where r26 is Ci.2alkyl). 
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13. A compound or salt as claimed in any preceding claim, wherein, where r3 is 
optionally substituted Cs^gcycloalkyl, then the one or two optional substituents is or 
independently are OH, oxo (=0) or hydroxyimino (=N-OH), 

14. A compound or salt as claimed in any preceding claim, wherein, where r3 is 
optionally substituted Cs^gcycloaDcyl, then the one or two optional substituents if 

present is or are substituent(s) at the 3-, 4- or 5- position(s) of the r3 cycloalkyl ring, 
(wherein the 1-position of the r3 cycloalkyl ring is deemed to be the connection point 
to the -NH- in formula (I) or (lA) or (IB)). 

15. A compound or salt as claimed in any preceding claim, wherein, where r3 is 
optionally substituted Cgcycloalkyl, then r3 is cyclohexyl (i.e. unsubstituted), 3- 
hydroxy-cyclohexyl (i.e. 3-hydroxycyclohexan-l-yl), 4-oxo-cyclohexyl (i.e. 4- 
oxocyclohexan-l-yl), 4-(hydroxyimino)cyclohexyl (i.e. 4-(hydroxyimino)cyclohexan- 
1-yl), 4-(Ci.2alkoxyiniino)cyclohexyl, 1-methylcyclohexyl or 3-methylcyclohexyL 

16. A compound or salt as claimed in any preceding claim, wherein, where r3 is 
optionally substituted mono-unsaturated-Cs.ycycloalkenyl, then r3 is optionally 
substituted mono-tmsaturated-Cgcycloalkenyl (i.e. optionally substituted 

mono-unsaturated-cyclohexenyl), and wherein the r3 cycloalkenyl is optionally 
substituted with one or two substituents being fluoro or methyl. 

17. A compound or salt as claimed in any preceding claim, wherein, where r3 is 
the heterocyclic group of sub-formula (aa), (bb) or (cc), then Y is O, S, SO2, NH or 
N-C(0)methyl. 

18. A compound or salt as claimed in any preceding claim, wherein, wheie R^ is 
the heterocyclic group of sub-formula (aa), (bb) or (cc), then Y is O. 

19. A compound or salt as claimed in any preceding claim, wherein rIO is a 
hydrogen atom (H) or C(0)methyL 

20. A compound or salt as claimed in any preceding claim, wherein where r3 is 
the heterocyclic group of sub-formula (aa), (bb) or (cc), then r3 is the heterocyclic 
group of sub-fonnula (bb) and n^ is 1. 

21. A compound or salt as claimed in any preceding claim, wheiein, in R3, the . 
heterocyclic group of sub-formula (aa), (bb) or (cc) is unsubstituted (wh»ein, where 
Y is NRIO, rIO is not classified as a substitaent). 

22. A compound or salt as claimed in any of claims 1 to 21, wherein, in the r3 
heterocyclic group of sub-formula (aa), (bb) or (cc), the one or two optional 
substituents is or are 0x0 (=0). 



23. A compound or salt as claimed in any preceding claim, wheiein 
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when r3 is the heterocyclic group of sub-formula (aa) then Y is O, S, SO2 or 
NH,and 

when r3 is the heterocyclic group of sub-formula (bb) and Y is NRIO, then 
RlO is not Ci^alkyl, Ci.2fluoroalkyl or CH2C(0)NH2. 

24. A compound or salt as claimed in any preceding claim, wherdn, where is a 
bicyclic group of sub-formula (dd) or (ee), then R^ is of sub-foimula (ee) wh^in Y^, 
Y2andY3areanCH2. 

25. A compound or salt as claimed in any preceding claim, wherein NHR^ is of 
sub-fomiula (a), (al), (b), (c). (c 1), (c 2), (c 3), (c 4), (c 5), (c 6), (c 7), (d). (e). (f), 
(g). (gl), (g2), (gS). (g4), (h), (i), 0). (k). (kl), (L), (m), (ml), (m2), (mS), (m4), (m5). 
(n). (o), (ol), (02), (o3), (o4), (o5), (p), (pi). (p2). (p3), (p4), (p5), (p6), (p7), (p8) or 
(q): 
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mJ^ MH"^ ^-"^Cy Mi-O 

(a) (b) (c) (ci) (c2) 

(04) (C5) , (C6) . (C7) 

m m m m M o. m 

o O o O o 

(d) (e) (f) (g) (gi) (g2) (g3) (g4) 

j3 jO X"f ° jtA r^r n 

aM'^^ HN"^-^ iiN-^-^ Ml-"^ HN-^° 

(»^) (f) 0) (k) (k1) (L) 

H 



^ (m3) (m1) (m4) — (m5) 




UM' ^ ati^^^ HN-"^ tii/^ S 

(n) (P) (pi) (P2) (p3) (p4) 

9O2H cOgMe 

(P5) <P®) (P7) (p8) (q) (o) 

r^^°" r^^OMe r'-^-OEt ,^-^^-9 
NH-''^^ m-^^^ I^^KJ 'Bu 

(o2) (°3> (o4) (o5) 
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26. A compound or salt as claimed in claim 25, wherein NHR3 is of sub-fonnula 
(c). (cl), (c 2), (c 3), (c 4), (c 5), (c 6), (c 7). (d), (e), (f), (gl). (g4), (h), (i), (j). (k), 
(kl), (L), (m), (ml), (m2), (m3), (m5), (n), (o). (ol), (o2). (o3), (o4), (o5). (p), (p2). 
(p3).(p5),(p6),(p7)or(q). 

27. A compound or salt as claimed in claim 25, wherdn NHR3 is of sub-formula 
(c). (d), (e), (f), (gl), (h), (i), 0), (k), (m), (ml), (n), (o), (ol), (p), or (q). 

28. A compound or salt as claimed in claim 26 or 27, wherein NHR3 is of sub- 
formula (c), (cl), (c 4), (c 5), (h), (i), (j), (k), (ml), (m2), (n), (o), (o2), (o3), (p2), 
(p5),(p6)or(q). 

29. A compoxmd or salt as claimed in claim 26 or 27, wherein NHR3 is of sub- 
formula (c), (h), (k), (n), (o) or (o2). 

30. A compound or salt as claimed in claim 25, wherein r3 is tetrahydro-2H- 
pyran-4-yl; that is NHR3 is of sub-formula Qa). 

31. A compound or salt as claimed in any preceding claim, wherein X is 

NR4r5. 

32. A compound or salt as claimed in any preceding claim, wherein IS a 
hydrogen atom (H), Ci^alkyl, -(CH2)n2-OH or -(CH2)n^-NRl2Rl3 wherein n3 is 2 

and r12 and r13 independently are H or CialkyL 

33. A compound or salt as claimed in any preceding claim, wherein is a 
hydrogen atom (H). 

34. A compound or salt as claimed in any preceding claim, wherein r5 is: 
Ci^galkyl; 

Ci.3fluoroalkyl; 
Cs-S^y^l^^^l (unsubstituted); 

unsubstituted -(CH2)n^-C5.6cycloalkyl wherein n^ is 1 or 2; 

-(CH2)n^-Rll wherein n^ is 2 or 3, and each substituent RH, independently 
of any other rH substituent present, is Ci^alkoxy, -NR15-C(0)-NH-R15, or 
-NR15-S02R^^, and any rH substituent which is alkoxy is not substituted at any 
carbon atom, of the r5 substituted alkyl, which is bonded to the nitrogen of NR^R^; 

or 

-(CH2)n^^-C(0)Rl6; -(CH2)nl2.c(0)NRl2Rl3; .(CH2)nl^-C(0)ORl6; 
-(CH2)nl2.S02-NRl2Rl3; <CH2)nl2-S02Rl6; or -(CH2)nl2-CN wherein n^ is 1 
or 2 and n^^ is 1 or 2. 
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35. A compound or salt as claimed in any of claims 1 to 33, wherein is 
-(CH2)n^'^-Het, nl3 is 0, 1 or 2, and Het is a 5- or 6-membered saturated saturated 
heterocyclic ring. 

36. A compound or salt as claimed in any of claims 1 to 33, wherein is phenyl 
optionally substituted with, indepradently, one or two of: a halogen atom; Ci.2allcyl; 

Ci-2fl^o^^yl5 Ci_2alkoxy; trifluoromethoxy; Cx.2alkylsulphonyl 

(Ci.2alkyl-S02-); Ci.2alkyl-S02-NHs r7r8n-S02-; R^rSN-COs 

-NR15-C(0)R16; r7r8n; OH; Ci.2alkoxymethyl; Ci.2alkyl-S02-CH2S cyano 

(CN); or phenyl optionally substituted by one of fluoro, Cij^aHkyh Cifluoroalkyl, 

Ci.2^o^y Cifluoroalkoxy. 

37. A compound or salt as claimed in claim 35, wherein R^ is phenyl optionally 
substituted with one or two of: a halogen atom, Ci^2^yl» trifluoromethyl, 

Ci.2alkoxy, trifluoromethoxy, r7r8n-S02-, R'^R^N-CO-, or Ci.2alkyl-S02-CH2-. 

38. A compound or salt as claimed in any of claims 1 to 33, wherein R^ has the 
sub-formula (x) or (y) or (yl) or (z). 

39. A compound or salt as claimed in any of claims 1 to 33, wherein r5 has the 
sub-formula (x). 

40. A compound or salt as claimed in any preceding claim, wherein n = 1, m = 1, 
dndr= 1. 

41. A compound or salt as claimed in any preceding claim, wherein, in sub- 
formula (x), (y) and/or (yl): none, one or two of A, B, D, E and F are nitrogen; none, 
one, two or three of A, B, D, E and F are CR^; and the remaining of A, B, D, E and F 
areOEL 

42. A compound or salt as claimed in claim 41, wherein, in sub-formula (x), (y) 
and/or (yl), none or one of A, B, D, E and F are nitrogen. 

43. A compound or salt as claimed in any preceding claim, wherein in sub- 
formula (x), (y), (y 1) and/or (z), each r6, independently of any other R^ present, is a 
fluorine, chlorine, bromine or iodine atom, methyl, ethyl, n-propyl, isopropyl, 
C4alkyl, trifluoromethyl, -CH2OH, methoxy, ethoxy, Cifluoroalkoxy, OH, 

Ci.3alkylS(0)2-, Ci.3alkylS(0)2-NH-, Me2N-S(0)2-, H2N.S(0)2-, -CONH2, 
-CONHMe, -CO2H, cyano (CN), NMe2, t-butoxymethyl, or Ci.3alkylS(0)2-CH2-. 



44. A compound or salt as claimed in claim 43, wherein in sub-formula (x), (y), 
(yl) and/or (z), each R^, independently of any other R^ present, is a fluorine, chlorine 
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or bromine atom, methyl, ethyl, n-propyl, isopropyl, trifluoromethyl, -CH2OH, 
methoxy, difluoromethoxy, methylsulphonyl, methyl-S02-NH- or methyl-S02-CH2- 

45. A compound or salt as claimed in any preceding claim, wherein r5 is of sub- 
fomiula (x) and is: benzyl, (monoalkyl-phenyl)methyl, 
[mono(fIuoroalkyl)-phenyl]methyl, (monohalo-phenyl)methyl, (monoalkoxy- 
phenyl)methyl, [mono(methyl-S02-NH-)-phenyl]methyl, 
[mono(methyl-S02-)-phenyl]methyl, (dialkyl-phenyl)methyl, (monoalkyl- 
monohalo-phenyl)methyl, [mono(fluoroalkyl)-monohalo-phenyl]methyl, (dihalo- 
phenyl)methyl, or (dialkoxy-phenyl)methyL 



46. A compound or salt as claimed in claim 1, which is: 

Ethyl 4-(cyclopentylamino)-l-ethyl-lH-pyra2olo[3,4-b]pyridine-5-ca^^ 

Ethyl 4<cyclohexylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5-carboxylate, 

Ethyl l-ethyl-4-(tetrahydro-2H-pyran-4-ylanimo)^ 

Ethyl 4-[(l-methylpiperidin-4-yl)aimno]-l-ethyl-lH-pyrazoto^^ 

Ethyl 4-[(l-acetylpiperidin-4-yl)amino]-l-ethyl-lH-pyrazolo[3,4-^^ 

Ethyl 4Kcyclopentylamino)-l-methyl-m-pyrazolo[3,4-b]pyridme-5-carboxylate, 

Ethyl l-methyM-(tetrahydro-2H-pyran-4-ylammo)-lH-pyrazolo[3,4-^^^ 

carboxylate. 

Ethyl l-ethyl-4-[(3S)-tetrahydrQfiiran-3-ylaniino]-lH^ 
Ethyl l-ethyl-4-[(3R)-tetrahydrofuran-3-ylammo]-lH-pyrM^^ 
Ethyl l-^thyl-4-(tetrahydro-2H-thiopyran-4-ylamino)-lH-pyr^ 
carboxylate. 

Ethyl l-^thyl-4-(tetrahydrotMen-3-ylammo)-lH-pyrazolo[3,4-b]pyridine-5 
Ethyl 4Kcyclopropylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5"Carboxyk^ 
Ethyl 4-[(l,l-dioxidotetrahydrothien-3-yl)ainmo]-l-ethyl-lH^^ 
carboxylate. 

Ethyl 4-[(l,l-dioxidotetrahydro-2H-tMopyran-4-yl)ainino]-l-^^^ 
b]pyridine-5-carboxylate, 

N-Ben2yl-l.ethyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyr^ 
carboxamide, 

l-Ethyl-NK4-fluorophenyI)-4-(tetrahydro-ffl-pyran-4-ylanuno)^ 
5-carboxamide, 

N-Cyclopentyl-4-(cyclopentylamino)-l.ethyl-lH-pyra2olo[3,4-b]pyridine-5K:^ 
4KCyclohexyIanuno)-N-cyclopentyl-l.ethyl-lH-pyrazolo[3,4-b]pyridme-^ 

N-Cyclopentyl-l-ethyM-(tetrahydro-2H-pyran-4-ylamino)-lH-pyra^^^ 
carboxamide, 

4-t(l-Acetylpiperidin-4-yl)ammo]-N-cyclopentyl-l-ethyl-lH-pyrazolo[3,4 
carboxamide, 

N-Oyclopentyl-l-ethyl-5-(pyrrolidin-l-ylcart>on 
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N-Q/clohexyl-l-^thyl-5KpytroHdm-l-ylcarbonyl)-lH-py^ 

l-Ethyl-5-(pyirolidin-l-ylcarbonyl)-N-tetrahydro-2H-pyran-4^ 

4-amine, 

4-(Cyclopentylammo)-l-^thyl-N-(pyridm-4-^ 
carboxamide, 

4-(Cyclohexylaiiuno)-l-ethyl-N-(pyridm-4-ybM 
carboxamide, 

l-Ethyl-N-(pyridin-4-ylmethyl)-4-(tetrahydro-2H-pyr^ 
blpyridine-S-carboxamide, 

4<C^clopentyla]iimo)-l-ethyl-lH-pyiazolo[3»4-b]pyridm 

4KCyclohexylainino)-l-ettiyl-lH-pyrazolo[3,4-b]pyridme-S-^ 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylan5ino)-lH-pyi^ 

N-Benzyl-4-(cyclopentylaimno)-l-ethyl-lH-pyrazolo[3,4-b]pyridm 

N-Beiizyl-4Kcyclohexylaimno)-l-ethyl-lH-pyrazolo[3,4-b]pyridme-^ 

4-[(l-Acetylpiperidm-4-yl)aiiiino]-N-beii2yl-l-«thyl-lH-pj^^ 

carboxandde, 

4KCyclopentylanimo>l-ethyl-N-(2-ethylbutyl)-lH-pyra20to 
4-(Cyclohexylamino)-l-ethyl-N-(2-ethylbutyl)-lH-pyrazolo[3,4-b]py^ 
l-Ethyl-N<2-ethylbutyl)-4-(teti:ahydro-2H-pyran^yl^^ 
carboxaimde, 

l-Blhyl-N<2-^thylbutylH-[(l-methylpiperidin-4-yl)amino] 
carboxamide* 

4-[(l-Acetylpiperidin-4-yl)aiiiino]-l-ethyl-N-(2-^&^^ 
carboxamide, 

4- (Cyclopentylaiiuno)-l-ethyl-N-(4-fluorophenyl)-lH-pyrazoloP 
carboxamide, 

4KCyclohexylaimno)-l-ethyl-NK4-fluorophenyl)-lH-pyra2olo[3,4-b]p^ 
carbaxamide, 

l-Ethyl-N<4-fluoropheoyl)-4-[(l-methylpiperidm^ 

5- carboxamide, 

4-[(l-Acetylpiperidm-4-yl)aimno]-l-ethyl-N-(4-fluoro^ 
carboxamide, 

4-(Cyclopentylaimno)-l-ethyl-N-n-propyl-lH-pyrazolo[3,4-^ 
4-(Cyclohexylamino)-l-ethyl-N-n-propyl-lH-pyiMolo[3,4-b]^ 
l-Ethyl-N-n-propyl-4-(tetrahydio-2H-pyran-4-ylai^ 
carboxamide, 

4-[(l-Acetylpiperidin-4-yl)ainino]-l-ethyl-N-n-propyl-lH-pj^^ 
carboxamide* 

N-Ben2yI-l-ethyl-4-[(l-niethylpiperidin-4-yl)aiiimo]-lH-pyr^ 
carboxamide, 

4-[(l-Acetylpiperidin-4-yl)amino]-l-ethyl-N-(pyridm-4-yl^^ 
b]pyridine-5-carboxamide, 

N-Benzyl-4<cyclopentylamino>l-methyl-lH-pyra2olo[3,4-b]pyridine-5K:arbox 
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N-BenzyM-(cyclohexylamino)-l-methyl-lH-pyrazolo[3,4-b3pyri 

N-Benzyl-l-methyl-4-(tetrahydro-2H-pyran-4-ylaiiiino) 

carboxamide, 

4KCyclopentylammo)-N<2-etfaylbutyl)-l-methyl-lH-pyrazolo[3,4^^ 
carboxamide, 

4- (Cyclohexylarmno)-N<2-ethylbutyl)-l-methyl-lH-pyrazolo[3,4^^ 
N<2-Ethylbutyl)-l-iiiethyl-4<tetrahydro-2H-pyran-4-ylai^ 

5- carboxamide, 

4KCyclopentylaniino)-N<4-fluorophenyl)-l-methyl-lH~pyrazolo[3,4^^ 
carboxamide, 

4-(Cyclohexylaiiimo)-N<<4-fluQrophenyl)-l-methyl*lH-pyru^ 
carboxamide, 

N-(4'Huorophenyl)-l-methyl-4-(tetrahydro-ffl-pyran-4-ylan^ 
b]pyridine-5-carboxamide, 

4KCyclopentylai]Mno)-l-methyl-lH-pyra2olo[3,4-b]pyridine-5-c^^ 

4<<Cyclohexyla3auno>l-methyl-lH-pyra2X)Io[3,4-b]p^ 

l-Methyl-4<tetrahydro-2H-pyran-4-ylanimo)-lH-^ 

4-[(l-Acetylpiperidin-4-yl)aimno]-N-ben2yl-l-met^^^ 

carboxaimide, 

4-[(l-Acetylpiperidin-4-yl)aimno]-N-(2-^thylbutyl)-l-i^ 
carboxamide, 

4- [(l-Acetylpiperidin-4-yl)aiiimo]-N-(4-fluorophenyl)-l-m^^ 

5- carboxamide, 

l-Ethyl-N-methyl-4-(tetrahydro-2H-pyran-4-^^ 
carboxamide, 

l-Ethyl-NJf^-dimethyl-4<tetrahydro-2H-pyran-4-ylai^ 
carboxamide, 

l-Ethyl-N-^thyl-4-(tetrahydro-2H-pyran-4-ylanim^^ 
carboxamide, 

l-Ethyl-N4sopropyl-4-(teti^ydro-2H-pyran-4-ylainiBo)- 
carboxamide, 

N-Benzyl-l-ethyl-4-[(3S)-tetrahydroftu:an-3-ylamino]-lH-^ 
carboxaimde» 

N-Benzyl-l-ethyl-4-[(3R)-tetrahydrofuran-3-ylam 
carboxamide, 

N-Benzyl-l-ethyl-4<tetrahydrotWen-3-ylairiino)-lH-pyrazolo[3,^ 
N-BenzyMKcyclopropylaimno)-l-ethyl-lH-pyrazolo[3,4-b]pyridine-5 
N-Benzyl-4-[(l.l-dioxidotetrahydrotMen-3-yl)aimno]-l-ethyl-lH-pyr^ 
carboxamide, 

N-Ben2yM-[(l,l-dioxidotetehydro-2H-thiopyran-4-^^^ 
b]pyridine-S-carboxaxnide, 

N-Beii2yl-l-ethyl-4<tetrahydro-2H-thiopyran-4-ylan^ 
carboxamide. 
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l-Ethyl-NK4-fluOTophenyl)-4-[(3S)-tetrahydroftiKm-3-ylainino]-l^^ 
S-carboxamide, 

l-Ethyl-N-<4-fluorophMiyl)-4-[(3RHetrahydrofuran-3-ylaniino^ 
S-carboxamide, 

l-Ethyl-N<4-fluorophOTylMKtetrahydro-2H-tM<^yian-4-ylain^ 
b]pyridine-5-carboxainide, 

lTEthyl-N<4-fluoiophenyl)-4-<tetrahydrotWen-3-ylainmo)-lH^^ 
carboxamide, 

4KCycloprc9ylamino)-l-ethyl-NK4-fluQrophenyl)-lH-pyiazolo[3,4-b]pyrid^^ 
caiboxamide, 

4-[(l,l-DioxidotetrahydK)tUen-3-yl)amino]-l-e%l-NK4-fluorophenylHH-p^^ 
b]pyridine-5-carboxaniide, 

4-[(ia-Dioxidotetrahydro-2H-tMopyran-4-yl)aimno]-l-«thyl-NK4-fluoro 
pyrazolo[3,4-b]pyridine-5-carboxainide, 

l-Ethyl-Ar-[4-(methylsxdfonyl)benzyl]-4-(tetrahydio-2ff-pyran-4-3damino)-lH^ 
pyrazolo[3,4-£>]pyridine-5-carboxamide, 

tert-Bvtyl (l-{ [l-«thyl-4-(tetrahydro-2fl-pyran-4-ylamiiio)-lif-pyrazolo[3,4- 
i>]pyridin-5-yl]caibonyl }piperidin-3-yl)methylcarbamate, 
l-Ethyl-iV-[3<methylsulfonyl)benzyl]-4-(tetrahydro-2iy-pyran-4-yla 
pyrazolo[3,4-i>]pyridine-5-carboxaimde, 

l-Ethyl-5-{[5-methoxy-^-(trifluoromelhyl)-23-dihydro-LFf-indol-l-yl]c 
tetrahydro-2H-pyran-4-yl-l/f-pyrazolo[3,4-£>]pyridin-4-amine, 

Ar-[(5-CMoropyridin-2-yl)methyl]-l-ethyl-4-(tetrahydK>-2H-pyran-4-ylainin 
pyra2olo[3,4-fe]pyridine-5-carboxamide, 

JVK4-Chlorobenzyl)-l-ethyl-Ar-isopropyl-4-(teti:ahydn>-2ff-pyran-4^^ 
pyrazolo[3,4-i>]pyridine-5-carboxaniide, 

iV-(3-CWorobenzyl)-l-ethyl-iVK2-hydroxyethyl)-4-(tetrahydK)-2iy-py^ 
lH-pyrazolo[3,4-£>]pyridine-5-carboxaimde» 

l-Ethyl-iS^[(5-methyl-3-phenyHsoxazol-4-yl)methyl]-4-(tetrahydro-2ff^ 
ylaimno)-lfr-pyrazolo[3,4-Z>]pyridine-5-carboxamide, 

A^-(2-terr-Butoxyethyl>l-ethyl-4-(tetrahydro-2ff-pyran-4-ylamino)-lH-^ 
fc]pyridine-5-carboxamide, 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylaimno)-iV-(l,3-tMazol-2-ylxnethyl> 
pyrazolo[3,4-Z>]pyridine-5-carboxamide, 

l-Ethyl-A^-(pyriimdm-4-ylmethyl)-4-(tetrahydro-2H-pyran-4-ylam 
pyra2olo[3,4-fc]pyridine-5-carboxamide, 

l-Ethyl-iV-[(2-methyl-13-thiazol-4-yl)methyl]-4-(tetrahydro-2fl^pyran-4^^ 
lH-pyrazolo[3,4-fe]pyridine-5-carboxamide, 

A^[3-(rerf-Butoxymethyl)benzyl]-l-ethyl-4-(tetrahydio-2H-pyran-4-ylamino)-lH^ 
pyrazolo[3,4-i)]pyridine-5-carboxamide, 

l-Ethyl-Ar-{2-[methyl(methylsulfonyl)aiiiino]ethyl}-4-(tetrahydro-2H-pyran 
ylainino)-lH-pyra2olo[3,4-fc]pyridine-5-caiboxamide, 

l-Ethyl-iV^(pyrazra-2-ylmethyl)-4-(tetrahydK)-2ff-pyran-4-ylanun^ 
i>]pyridine-5-carboxamide, 

l-Ethyl-5-{[4-(pyridin-2-ylcarbonyl)piperazin-l-yl]caibonyl}-iV^tetrahydro-2H^ 
pyran-4-yl-lH-pyrazolo[3,4-£>]pyridin-4-amine, 
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iV-(2-Chloro-6-fluorobenzyl)-l-ethyl-4-(tetrahydro-2H-pyran^ 

pyrazolo[3,4-fc]pyridine-5-carboxainide, 

l-Ethyl-i\^[(6-oxo-l,6-dihydropyridin-3-yl)methyl]-4-(tet^ 

ylamino)-lH-pyrazolo[3,4-fc]pyridine-5-^arboxainide, 

A^-[3-(Aimnocarbonyl)benzyl]-l-ethyl-4-(tetrahydro-2/f^ 

pyrazolo[3 ,4-&]pyridine-5-carboxainide, 

l-Ethyl-iS^{4-[(methylamino)carbonyl]phenyl}-4-(tetr^ 

lH-pyrazolo[3,4-fc]pyridine-5-carboxainide, 

l-Ethyl-iN^[2-(l-methyl-lH4imdazol-4-yl)ethyl]-4-(^^ 

lH-pyrazolo[3,4-&]pyridine-5-carboxaniide, 

//-{2-[(Anilinocarbonyl)ainino]ethyl}-l-ethyl-4-(tetrahydr^ 

lH-pyrazolo[3,4-fc]pyridine-5-carboxamide, 

l-Ethyl-iV-(lH-tetraazol-5-ybiaethyl)-4<tetrahydro-2/^^ 

pyrazolo[3,4-£>]pyridine-5-carboxaimde, 

l-Ethyl-4<tetrahydro-2iy-pyran-4-ylaIIlino)-^^[2<lH-^ 

pyrazolo[3,4-fc]pyridine-5-carboxaimde, 

terr-Butyl 2-[{ [l-ethyl-4-(tetrahydio-2//-pyran-4-ylaim 

Zj]pyridin-5-yl]carbonyI } (methyl)amino]ethylcarbamate, 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylaniino)-iV^^ 

pyrazolo[3 ,4-fc]pyridine-5-caiboxaimde, 

tert-Butyl 4-({ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylaiiiino)-lJy-p 

fc]pyridin-5-yl]carbonyl}ainino)piperidine-l-carboxylate, 

l-Ethyl-iV-{3-[(methylsulfonyl)aniino3propyl}-4<tet^ 

lif-pyra2olo[3,4-fc]pyridine-5-carboxamide, 

iV-[2-(Dimethylainino)benzyl]-l-ethyl'4-(tetrahydio-2ff^ 

pyrazolo[3,4-&]pyridine-5-carboxainide, 

l-Ethyl-N-[(l-ethylpyrrolidin-2-yl)mettiyl]-4-(tetrahydro-2H-pj^ 

pyrazolo[3,4-&]pyridine-5-carboxainide, 

l-Ethyl-iV-(tetrahydrofuran-2-ylmethyl)-4-(te 

pyrazolo[3,4-f?]pyridine-5-carboxamide, 

l-ethyl-iV-tetrahydro-2H-pyran-4-yl-4-(tet^ 

pyrazolo[3,4-fe]pyridine-5-carboxanude, 

iV-{4-[(Dimethylaniino)sulfonyl]benzyl}-l-e11iyl-4-(tetrahy^ 

ljff-pyrazolo[3,4-fc]pyridine-5-carboxaiiude, 

l-Ethyl-iV-{3-t(methylsiilfonyl)ainino]benzyl}-4-(tet^ 

lH-pyrazolo[3,4-fc]pyridine-5-<jaiboxamide, 

l-{[l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH-pyra^^ 

yljcarbonyl }piperidine-2-carboxaimde, 

l-Ethyl-iV-(4-methoxyphenyl)-4-(tetrahydro-2H-p 

ft]pyridine-5-carboxaiiiide, 

l-Ethyl-iV-[3-(2-oxopyrroUdin-l-yl)propyl3-4-(tetrahydro-2Jy^ 

pyra2olo[3,4-fe]pyridine-5-carboxainide, 

l-Ethyl-iV-[2-(l-methylpyrrolidin-2-yl)ethyl]-4-(tetrahydr^ 

pyrazolo[3,4-fc]pyridine-5-carboxamide, 

l-Ethyl-iN^(pyridin-3-ylmethyl)-4-(tetrahydro-2H-pyran-^ 

&]pyridine-5-carboxaimde, 

l-Ethyl-iV'-(l-methylpiperidin-4-yl)-4-(tetrahydro-2ff-py^^ 
' pyrazolo[3,4-£>]pyridine-5-carboxamide, 
l-Ethyl-iV-(l-ethylpropyl)-4-(teti:^ydro-2/?-pyran-4-ylam 
2^]pyridine-S-caiboxainide, 
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l-Ethyl-Ar-(2-piperidin-l-ylethyl)-4-(tetrahydK>-2H-pyran-4-ylamin^ 
pyrazolo[3,4-&]pyridine-5-carboxamide, 
l-Ethyl-iV-(3-morphoUn-4-ylpropyl)-4-(tetrahydro-2fl'-pyran^ 
pyrazolo[3,4-i>]pyridine-5-carboxamide, 

iV-(3-Ethoxypropyl)-l-ethyl-4-(tetrahydro-2ff.pyKm-4-ylairdno)-m-pyrM^^ 
i>]pyridine-5-carboxaiiiide, 

Ar-(Cyclohexylmethyl)-l-ethyl-4-(tetrahydio-2H-pyian-4-ylamino)-lH^^ 
i>]pyridine-5-carboxamide, 

//-[3-(Pimethylanmio)propyl]-l-ethyl-4-(tetrahy(fco-2ff-pyran-4-ylainino> 
pyrazolo[3,4-i»]pyridine-5-carboxamide, 

l-Elliyl-^Ar-neopentyl-4-(tetrahydro-2fl-pyran-4-ylaimno)-m-p 
&]pyridine-5-carboxaimde, 

l-elhyl-A^-(4-methoxybeii2yl)-4-(tetrahydiD-2ff-pyian-4-ylamino)-li^^^ 
i>]pyridine-5-carboxamide, 

l-Ethyl-AT- { 2-[(phenylsulfonyl)amino]ethyl }-4-(tetrahydro-2ff-pyran-4-ylamino)-lH- 
pyra2olo[3,4-&]pyridine-5-carboxamide, 

^'-[2<Acetylalmno)ethyl]-l-ethyl-4-(tet^ahydro-2^^py^an-4-ylanlino>l^^ 
pyrazolo[3,4-i>]pyridine-5-carboxamide, 

l-Ethyl-^-{2-[(methylsulfonyl)aimno]ethyl}-4-(tetrahydro-2ff-pyran-4-ylaim 
pyrazolo[3,4-6]pyridine-5-carboxamide, 

l-Ethyl-A/^-methyl-i\^(pyridin-4-ylmethyl)-4-(tetxahydix>-2ff^ 
pyrazolo[3,4-£>]pyndine-5-caiboxamide, 

l-E&yl-^^-{2-[(2-methoxyphenyl)(methyl)amino]ethyl}-4-(tet^ahyd^o-2H-py^ 
ylaniino)-m-pyrazolo[3,4-£>]pyridine-5-caiboxamide, 

l-Ethyl-iV-(2-oxo-2-phenylethyl)-4-(tetrahydro-2ff-pyian-4-ylaimno)-lH^ 
pyrazolo[3,4-i>]pyridine-5-carboxamide, 

i\^(2,5-Difluorobenzyl)-l-ethyl-4-(tetrahydro-2H-pyran-4-ylanuno)-lH-pyr^ 
2>]pyridine-S-caiboxamide, 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylainino>A^[4-(trifluoromethyl)benzyl]-lH^ 
pyrazolo[3,4-i>]pyridine-5-carboxainide, 

iV4-Diethyl-A^-propyl-4-(tetrahydro-2H-pyran-4-ylamino)-lH-pyrazolo[3,4- 
l>]pyridine-5-carboxamide, 

iV-Cyclopropyl-l-ethyI-4-(tetrahydio-2H-pyran-4-ylaimno)-lfl-pyiazolo[3,4- 
6]pyridine-5-carboxamide, 

N-(2-amino-2<>xoethyl>l-ethyl-4-(tetrahydK>-2H-pyran-4-ylaimno)-lH- 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-iV-(3-methoxyphenyl)-4-(tetrahydiX)-2Jy-pyian-4-ylainino)-lH^^ 
i»]pyridine-5-carboxamide, 

iV-(3,4-Difluorobenzyl)-l-€thyl-4-(tetrahydro-2ff-pyran-4-ylanuno)-lH-pyrazo 
fc]pyridine-5-carboxamide. 

Ethyl 3-({ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylamino>lH-pyrazolo[3,4-i>]pyridin-5- 
yl]carbonyl } aimno)propanoate, 

iV-(l-Benzylpiperidin-4-yl)-l-ethyl-4-(tetrahydro-2ff-pyran-4-ylajmno>l^f- 
pyrazolo[3,4-i>]pyridine-5-carboxaimde, 

iV^Butyl-4-{[l-ethyl-4-(tetrahydro-2H-pyran-4-ylaiiuno>lH-pyrazolo[3,4-i>]p^ 
5-yl]carbonyl}piperazine-l-carboxamide, 

l-Ethyl-4-(tetrahydro-2Jy-pyran-4-ylainino)-JV-(l,3,4-thiadiazol-2-yl)-lfl- 
pyrazolo[3 ,4-Z>]pyridine-5-carboxaimde, 

A^-(23-Dihydro-lH-inden-2-yl)-l-ethyl-4-(tetrahydix)-2H-pyran--4-yla^ 
pyrazolo[3,4-i>]pyridine-5-carboxamide, 
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l-Ethyl-iV-[2-(2-oxoiinida2oH<fin-l-yl)ethyl]-4-(tetrahyd^ 

pyrazolo[3,4-Z^]pyridine-5-carboxaimde, 

/^-(3,4-Dimethoxybenzyl)-l-ethyl-4-(tetrahy<fro-2H^pyran-4-^^ 

pyra2olo[3 ,4-fc]pyridine-5-carboxamide, 

A^-(3-CWorobenzyl)-l-^thyl-4-(tetrahydro-2H-pyran-4-ylam 

2^]pyridine-S-carboxamide, 

l-Ethyl-5-[(4-methylpiperazin-l-yl)carbonyl]-iV-telrahyd^ 
pyrazolo[3,4-Z?]pyridiii-4-aimne, 
l-Ethyl-iV-(2-hydroxyethyl)-4-(telxahydio-2J¥-pyr^ 
fe]pyridine-5-carboxaimde, 

l-Ethyl-5-{ [4-(4-methoxyphenyl)piperazin-l-yl]carbonyl }-iV-tetrahydro-2H-pyran-4- 

yl-lH-pyra2olo[3,4-fc]pyridin-4-aniine, 

l-Elhyl-iSr-{4-[(methylsvdfonyl)methyl]pheiiyl}-4-(te^ 

lH-pyrazolo[3,4-fc]pyridine-5-ca3rboxainide, 

N-[3-(dimelhylaimno)-3-oxopropyl]-l-ethyl-4-(telxahydro-2H-^^ 

pyrazolo[3,4-b]pyridine-5-carboxainide, 

l-Elhyl-iV^[(l-methyl-l/f4imdazol-5-yl)methyl^ 

l/f-pyrazolo[3,4-i]pyridine-5-carboxaiQide, 

l-Elhyl-iV-{4-[(methylairdno)sulfonyl]phenyl}-4-(teti^ 

l£r-pyrazolo[3,4-i>]pyridine-5-cari>oxaniide, 

JVK2«Cyanoethyl)-l-ethyl-4-(tetrahydro-2i?-pyran 

fc]pyri(ine-5-carboxaimde, 

l-Ethyl-N-methyl-Ar-[(5-methyl-13,4<>xadiazol-2-yl) 

pyran-4-ylaimno)- lH-pyra2olo[3,4-fc]pyridine-5-^aiboxaiiiide, 

l-Elhyl-N-[(l-methyl-lH-pyrazol-4-yl)methyl]-4-(tetrahyd^^ 

lH-pyrazolo[3,4-&]pyridine-5-carboxamide, 

l-Ethyl-iV-methyl-iV-[(l-methyl-lH-iiiudazoU^^ 

ylamino)- lif-pyrazolo [3 ,4-fc]pyridine-5-carboxamide, 

l-Ethyl-4-(telrahydro-2H-pyran-4-ylainino)-iV-(2-tM^ 

fc]pyridine-5-carboxaiiude, 

iSr-[2-(4-Chlorophenyl)ethyl]-l-ethyl-4-(tetrahydro-2i^ 
pyrazolo[3,4-Z^]pyridine-5-carboxaiiiide, 
l-Ethyl-iV-[2-(2-methoxyphenyl)ethyl]-4-(tetrahydro-2^^ 
pyrazolo[3,4-fc3pyridine-5-carboxamide. 

Ethyl 4-(cyclohexylainino)-l-(3-^thoxy-3-oxopropyl)-lH-pyrazoloP 
carboxylate. 

Ethyl l-n-propyl-4-(tetrahydro-2^?-pyran-4-ylamino)-li/^ 
carboxylate. 

Ethyl l-(2-hydroxyethyl)-4-(tetrahydro-2ff-pyran-4-ylainm 
&]pyridine-5-carboxylate, 

N-[4-(Methylsulfonyl)benzyl]-l-n-propyl-4-(tetrahydro-2H-pyran-4-yl 
pyrazolo[3,4-b]pyridine-5-carboxamide, 
N-(4-Huorophenyl)-l-n-propyl-4-(tetrahydro-2H-pyran-4-ylaim 
fc]pyridine-5-carboxaimde. 

Ethyl l-ethyl-6-methyl-4"(tetrahydro~2H-pyran-4-ylamino)-lJ^^ 
i>]pyridine-5-carboxylate, 

Ethyl 4-(cyclohexylainino)-l-ethyl-^-methyl-ljy-pyi^olo[3,4-&]pyri^^ 
carboxylate, 

4-(Cyclohexylaimno)-l-ethyl-^-methyl-iV-(4-(methylsidfonyl)^^ 
pyrazolo[3,4-2^]pyrictine-S-carboxainide, 
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iV^BenzyM-(cyclohexylamino)~l-elhyl-6-meth^^^ 
carboxamide, 

4-(CyclohexylaImno)-l-ethy^J^^(4-fluOIophenyl)-6-^ 

Z?]pyridine-5-carboxamide, 

4-(Cyclohexylamino)-l-ethyl-6-methyl-iV^[4-(t^ 

pyra2olo[3,4-fc]pyridine-5-carboxamide, 

4<Cyclohexylaimno)-i\r-(23-dihydro-lH4nden-2-yl)-l-elh^^ 

pyrazolo[3,4-fc]pyricUne-5-carboxamide, 

A^Benzyl-l-ethyl-6-methyM-(tetrahydro-2/^pyran-4^ 

fc]pyridine-5-carboxaniide, 

iV-Benzyl-l-ethyl-4-[(2<)xoazepan-3-yl)amino]-lH-pyi^ 
carboxamide, 

iV-Benzyl-l-^thyl-4-[(3-hydroxycyclohexyl)aiiiino]-l/f-pyrazol^ 
carboxamide, 

iV-Benzyl-l-ethyl-4-[(4-hydroxycyclohexyl)ainino]-lff-pyrazo^ 
carboxamide, 

iV-Benzyl-l«ethyl-4-[(3-hydroxycyclopentyl)amino]-lH-pyrazoto 
carboxamide, 

iV-Benzyl-l-ethyl-4-[(4-oxocyclohexyl)amino]-m-pyrazolo[3,^^ 
carboxamide, 

l-Ethyl-iV-(2-hydroxy-l--methylelhyl)-4-(tetrahyd^ 
pyrazolo[3,4-fc]pyri(iine-5-carboxamide. 

Methyl (25)-2-({ [l-ethyl-4-(tetrahydro-2/^-pyran-4-ylaimno)-lH^^ 
&]pyridin-5-yl]carbonyl}amino)-3-hydroxypropanpate. 

Ethyl l-ethyl-4-[(4-hydroxycyclohexyl)ainmo]-lH-pyrazolo[3,4-b]pyridm^^ 

Ethyl l-«thyl-4-[(4-oxocyclohexyl)amino]-lH-pyrazolo[3,4-b]pyridine-5"Carboxyl^^^ 

Ethyl 4-[(l-acetyl-4-piperidinyl)amino]-l-ethyl-lH-pyra2olo[3,4-b]py^^ 

Ethyl 4-[(4-aminocyclohexyl)amino]-l-ethyl-lH-pyra2olo[3,4-b]pyridine-5^^ 

Ethyl-N-[(lK>xido-3-pyridinyl)methyl]-4-(tetrahydro-2H-pyran-^^^ 

b]pyridine-5-carboxainide, 

l-Ethyl-N-[(lK>xido-2-pyridmyl)methyl]-4<tetrahydro-2H-pyian^^^ 
pyra2olo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-[(l-oxido-4-pyridinyl)methyl]-4<tetrahydro-2H-pyran 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

4-[(cis-4-Aminocyclohexyl)amino]-l-ethyl-N-(phenyhnethyl)-lH"pyr^ 
carboxamide, 

4<Cyclobutylamino)-l'ethyl-N-(phenylmethyl>m-pyra2olo[3,^^^ 
4<Cycloheptylamino)-l-ethyl-N-(phenylmethyl)-lH-pyrazolo[3,4-b]py^ 
l«EthyM-[(4-methylcyclohexyI)ammo]-N-<phenylme%^ 
carboxamide, 

l-Ethyl-4-[(3-methyIcyclohexyl)aimno]-NKphenyhiiethyl)-lH-pyrazolo[3^^ 
carboxamide, 

l-Ethyl-4-[(l.methylcyclohexyl)amino]-N-(phenylmethyl)-lH-pyrazolo[3,^^^^ 
carboxamide, 

4-[(lR,2R,4S)-Bicyclo[2.2J]hept-2-ylamino]-l-ethyl-NKphenylmethyl)-m 
b]pyridine-5-carboxamide, 

4-[(lR,2S,4S)-Bicyclo[2.2.1]hept-2-ylamino]-l"ethyl-N-<phenylmethyl)^ 
b]pyridine-5-carboxamide, 

l-Ethyl-4-{[(3S)-2K)xo-3-pyn'oUdinyl]amino}-N-(phenylmethyl)-lH-p^ 
blpyridine'S-carboxamide, 
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4- [(2,5-Dioxo-3-pjOToH<iinyl)aimno]-l-ethyl-N-(phenyl^ 

5- carboxamide, 

4- (l-A2abicyclo[2,2.2]oct-3-ylaniino)-l-ethyl-N-<^ 

5- carboxamide, 

l-Ethyl-4-[(l-niethylcyclohexyl)ainmo]-N-{[4Kmeth^ 
blpyridine-S-carboxainide, 

4- (Cyclobutylaimno)-l-ethyl-N-{ [4-(inethyloxy)phenyl]inethyl }-lH-pyra2olo[3,4-b]pyridine- 

5- carboxamide, 

4-(Cycloheptylaiiiino)-l-ethyl-N-{[4Kniethyloxy)phenyl]^ 

b]pyridine-5-carboxanude, 

4-{(lR,2R,4S)-BicycloI2.2-l]hept-2-ylamm 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-4-[(4-methylcyclohexyl)ammo]-N-{[4-(i^ 

b]pyridme-5-carboxaimde, 

l-Ethyl-4-[(3-methylcyclohexyl)amino]-N-{[4-(methyloxy)^^ 
b]pyridine-5-carboxamide, 

4-[(lR,2S,4S>Bicyclo[2.2.1]hept-2-ylammo]-l-ethyl-^^ 

pyra2olo[3,4-b]pyridme-5-carboxainide, 

4-[(cis-4-Aminocyclohexyl)amino]-l-ethyl-N-{[4-(n^ 

pyrazolo[3,4-b]pyridine-S-carboxaimde, 

4-(Cycloheptylainmo)-l-ethyl-N-<{4-[(methylsulfonyl)a^ 

pyi^olo[3,4-b]pyridine-5-carboxamide, 

4-(Cyclobutylaimno)-l-ethyl-N-<{4-[(inethylsulf^^ 

pyrazolo[3,4-b]p3addine-5-carboxaimde, 

4-[(lR,2R,4S>Bicyclo[2.2J]hept-2-ylaimno]-l-ethyl.N^ 

[(inethylsidfonyl)aixiino]phenyl}nieihyl)-lH-^ 

carboxamide, 

4-[(lR,2S,4S>Bicyclo[2.2.11hept-2-ylaminp]-l-ethyl-NK{4- 

[(metfaylsidfonyl)aimno]phenyl}xxiethyl)-lH-pyrazolo[^ 

carboxamide, 

l-Ethyl-4-[(4-methylcyclohexyl)amino]-N-({4-[(methylsulfonyl^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-4-[(3-methylcyclohexyl)amino]-NK{4-[(methylsulfonyl)aii^ 

pyrazolo[3,4-b]pyridine-5-carboxaniide, 

lrEthyl-4-[(l-methylcyclohexyl)amino]-NK{4-[(methylsi^^ 

pyrazolo[3,4-b]pyridme-5-carboxaimde, 

4-[(cis-4-Aimnocyclohexyl)aimno]-l-ethyl-NK{4"[(methylsid^ 

lH-pyrazolo[3,4-b]pyridine-5-carboxainide, 

4-(Cyclohexylamino)-l-ethyl-NK{4-[(methylsulfonyl)a^ 

pyrazolo[3,4-b]pyridme-5-carboxamide, 

4<Cycloheptylanimo)-NK2,3-dihydro-lH-mden-2-yl)-l-e&^^ 

carboxamide, 

4-(CyclobutyIaimno)-NK2,3-dihydro-lH-mden-2-yl)-l'^^^^ 
carboxamide, 

N<23-Dihydro-lH4nden-2-yl)-l-ethyl-4-[(3-methylcyclohexyl)ai^ 
b]pyridme-S-carboxaimde, 

N-(2,3-Dihydro-lH-inden-2-yl)-l-ethyl-4-[(4-methylcyclohexyl)ai^ 
b]pyridine-5-carboxaimde, 

4-[(lR,2R,4S)-Bicyclo[2.2J]hept-2-ylainino]-NK23-<iihydro-^ 
pyrazolo[3,4-b]pyridine-5-carboxairdde, 
4-[(lR,2S,4S)-Bicyclo[2.2.1]hept-2-ylaimno]-NK2,3-dmyd^^^ 
pyrazolo[3,4-b]pyridme-5-carboxaiiiide, 

N-(2,3-Dihydro-lH4nden-2-yl)-l-ethyM-[(l-inethylcyclohe^^^^ 
bJpyridine-S-carboxamide, 
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4- [(cis-4-Ammocyclohexyl)ainino]-N-^^^ 
blpyridine-S-carboxainide, 
l-Elliyl-N-{44(methylsulfonyl)me%l]phenyl}^^ 
pyrazolo[3,4-b]pyridiiie-5-carbpxaimde, 
N-[(2,4-DiinethylphCTyl)methyi]-l-ethyl-4-K 
b]pyridme-5-carboxanude, 

N-[(3,4-Diniethylphenyl)methyl].l-^thyl-4-[(4-oxoc^^^ 
b]pyridine-S-carboxainide, 

N-[(3,4-DicMorophenyl)me1hyl]-l-ethyl-4-[(4-oxocyclohexyl)aini^^^ 
b]pyridine-5-carboxamide, 

l-Ethyl-N-{ [4Kmethyloxy)phenyl]methyl}-4-t(4-oxocyclo^^^ 
b]pyridme-5-carboxamide, 

l-Ethyl-N<{4-[(methylsidfonyl)aimno]phenyl}ineth^^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

N-{[4-(Dimethylajiiino)phenyl]methyl}-l-ethyl-4-[(4-^^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

NK{4-[(Difluoromethyl)oxy]phenyl}inethyl)-l-ethyl-4-[(4^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-EthyM-[(4-oxocycIohexyl)aimno]-N-{[4-(trifluoromethy^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-{[4<methylsulfonyl)phenyl]methyl}-4-[(4-oxocy 

pyrazolo[3,4-b]pyridiiie-5-carboxainide, 

l-Ethyl-NH[4-fluorophenyl)-4-[(4-oxocyclohexyl)ainm 

carboxamide, 

l-Ethyl-4-[(4-oxocyclohexyl)ainino]-N-(2-pyridinyl^^ 
carboxamide trifluoroacetate, 

N<2.3-Dihydro-lH-mden-2-yl)-l-ethyl«4-[(4-oxocyclohex^^^ 

b]pyridine-S-carboxainide, 

NKl-Acetyl-4-piperi<ibiyl>l-«thyl-4-[(4-^^ 

5- carboxaimde» 

l-Ethyl«N-[(l-methyl-lH-pyrazoM-yl)methyl]-4-[(4-oxoc^^ 

pyrazolo[3,4-b]pyridine-5-carboxaniide, 

NJ-IMethyl-4-[(4K)xocyclohexyl)aimno]-lH-pyTazolo[3,^^^ 

l-Ethyl-4-[(4K>xocyclohexyl)ainino]-NK13-tMazol-2-ylmeth^^ 

S-carboxamide, 

l-Ethyl-N-(phenylinethylM-(tetrahydro-2H-pyran-3-^ 
carboxamide, 

N-({4-[(Difluoromethyl)oxy]phenyl}methyl)-l-ethyl-4-(teti^ 

pyra2olo[3.4-b]pyridine-5-carboxainide, 

l-Ethyl-4Ktetrahydro-2H-pyran-3-ylamino)-N-{ [4^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-{[4Kmethylsulfonyl)phenyl]methyl}-4-(teti^^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-N-{4-[(mediylsulfonyl)methyl]phenyl}-4<tet^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-NH(4-fluorophenyl)-4-(tetrahydro-2H-pyran-3-yla^ 
S-carboxamide, 

l-Ethyl-N-(2-pyridinylmethylH-(tetrahydro-2H-pyran^^ 
b]pyridine-5-carboxamide trifluoroacetate, 

N-(2,3-Dihydro-lH-inden-2-yl)-l-ethyl-4-(tetrahydro-2H-pyran-3-^^ 
b]pyridine-5-carboxamide, 

NKl-Acetyl-4-piperidinyl>l^thyl-4-(tetrahydro-2H-pyian-^ 
b]pyridine-5-carboxamide, 

l-Ethyl-N-[(l-methyl"lH-pyrazol-4-yl)methyl]-4-(tetrahydro-2^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide. 
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N,l-Diethyl-4<tetrahy<ko-2H-pyran-3-yla3iiino)-lH-pyrazol^ 

l-EthyM<tetrahydro-2H-pyran-3-ylainmo)-N-(13-^ 

b]pyridine-5-carboxamide, 

4-[(4,4-Difluorocyclohexyl)aniinol-l-ethyl-N-(phenyto^ 
carboxamide, 

l-Ethyl-4-[(4-fluoro-3K:yclohexen-l-yl)aniino]-N-<phenyl^ 
b]pyridine-5-carboxainide, 

4-[(l-.Acetyl-4-piperidinyl)aimno]-N<2,3-dihydro-lH-i^^^ 
b]pyridine-5-carboxaimde, 

4-[(l-AcetyM-piperidinyl)amino]-N-[(3,4-dicWorophenyl)n^ 
blpyridine-S-caiboxamide, 

4-[(l-Acetyl-4-piperidmyl)animo]-l-«thyl-N-[(3-fluorophen^ 
b]pyridine-S-<:arboxaimde, 

4-[(l-Acetyl-4-piperidmyl)ainino]TN-[(3,4HiifluOTophenyl)n^ 
blpyridine-S-carboxamide, 

4-[(l-Acetyl-4-piperidmyl)amino]-N-[(2,5-dmuorophenyl)n^ 
blpyridine-S-carboxamide, 

4-[(l-AcetyM-piperidinyl)amino]-l-ethyl-N-{[3<tri^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

4-[(l-Acetyl-4-piperidinyl)aiiiino]-l-ethyl-N-{[4-(trif^^ 

pyrazolo[3,4-b]pyridme-5-carboxamide, 

4-[(l-Acetyl-4-piperidinyl)aimno]-N-[(2,6-difluorophenyl)i^ 

blpyridine-S-carboxamide, 

4-[(l-Acetyl-4-piperidmyl)ammo]-N-[(3K:WQrophenyl)me 
b]pyiidine-5-carboxamide, 

4-[(l-Acetyl-4-piperidmyl)ammo]-l-ethylTN-{[4-(iiiethyloxy^^ 
pyrazolo[3,4-b]pyridine-5-carboxaiiiide, 

4-[(l-AcetyI-4-piperidmyl)aimno]-l-ethyl-N-[4<methyloxy)phenyl]-lH^ 
b]pyridiiie-5-carboxamide, 

4-[(l-Acetyl-4-piperidinyl)an]ino]-N-({4-[(dimethylainm 

lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 

4-[(l-Acetyl-4-piperidinyl)aiiiino]-l-ethyl-N-<l,23,4-teti^ 

pyrazolo[3,4-b]pyridine-5-carboxaiiiide, 

4-[(l-Acetyl-4-piperidmyl)amino]-N-{[2Kdimethylai]am 

pyrazolo[3,4-b]p3rridine-5-<:arboxaniide, 

4-[(l-Acetyl-4-piperidinyl)aniiBo]-N-[(2,4-dicUorophenyl)m^ 

b]pyridme-5-carboxamide, 

4-[(l-Acetyl-4-piperidinyl)aiximo]-l-^thyl-N-[(2-fluorophen^^ 
b]pyridiiie-5-carboxamide, 

4-[(l-Acetyl-4-piperidinyl)amino]-N-[(2-cWoro-6-fluorophenyl)methyU 
pyrazolo[3,4-b]pyridine-5-carboxaniide, 

4-[(l-Acetyl-4-piperidinyl)amino]-N-({4-[(difluoromethyl)oxy]phenyl}^ 
pyrazolo[3,4-b]pyridine-5-carboxainide, 

4-[(l-Acetyl-4-piperidinyl)aimno]-N-{[3-cUoro-4<methyloxy)phen^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde, 

4-[(l-Acetyl-4-piperidmyl)aiiiino]-N-[(5-chloro-2-pyridinyl)methyl] 
pyra2olo[3,4-b]pyridine-5-<:arboxainide, 
4-[(l-Acetyl-4-piperidinyl)ainino]-N-(5-^Moro-2.3-dihydrc^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde, 

4-[(l-AcetyW-piperidinyl)aniino]-l-^%l-N-(13-thia2ol-2-ylmethyl^ 
b]pyridine-5-carboxainide, 

4-[(l-Acetyl-4-piperidinyl)ainino]-l-ethyl-N-{ [4-(niethyIsulfonyl)phenyl]methyl }-lH- 
pyra2olo[3,4-b]pyridme-5-carboxanude, 

4-[(l-Acetyl-4-piperidinyl)aiiuno3-N<2,2-4iphenylethyI)-l-eth^ 
b]pyridine-S-carboxaniide, 
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4-[(l-AcetyW-piperidinyl)a3iiino]-l-ethyl-N-({4-[(methy^ 

lH-pymzoIo[3,4-b]pyridine-5-carboxaimde, 

4-[(l-Acetyl-4-piperidmyl)ainmo]-l-ethyKN-({4-[(nie%^ 

lH-"pyra2olo[3,4-b]pyri<Mne-5-carboxaniide, 

4-[(l-Acetyl-4-piperidinyl)ammo]-N-{ [4Kainmosulf^^ 

pyrazolo[3,4-b]pyridine-5-<:arboxaimde, 

4-[(l-Acetyl-4-piperidinyl)ainino]-l-ethyl-N-({3-[(meth^^ 

lH-pyrazolo[3,4-b]pyri^e-5-carboxaiiride, 

4-[(l-Acetyl-4-piperidinyl)ainmo]-N-{[4-(aminocar^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

4-[(l-Acetyl-4-piperidinyl)amino]-l^thyl-N-{ [6<iTO 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-N-4-piperidinyl-4-(tetrahydro-2H-pyran-4-ylai^ 

carboxamide, 

l-Ethyl-N-(4-piperidinylmethyl>4-(tetrahydro-2H-^^ 
b]pyridine-5-carboxanude, 

l-Ethyl-N-[l<ethylsulfonyl)-4-piperidmyl]-4-(tetrahyd^^ 
pyrazolo[3,4-b]pyridme-5-carboxaiiiide, 
l-Ethyl-N-{l-[(l«metliylethyl)siilfonyll^-piperidinyl}-4<te 
lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-[l-(Cyclopentylsxdfonyl)-4-piperidinyl]-l-ethyl-4Ktetrahydro^^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-[lKmethylsulfonyl)-4-piperidinyl]-4-(tetrah^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-N.{l-[(phenylinethyl)sulfonyl]-4-piperidinyl}-^^ 

lH-rpyrazolo[3,4-b]pyridine-5-carboxainide, 

l-Ethyl-N-[l-(phenylsulfonyl)"4-piperidinyl]-4-(tel^ 

pyrazolo[3,4-b]pyriduie-5-carboxaimde, 

l-Ethyl-N-[l-(propylsidfonyl)-4-piperidinyl]-4Ktet^ 

P3n:azolo[3,4-b]pyridine-5-carboxaimde, 

N-[lKCyclopropylcarbonyl)-4-piperidmyl]-l-ethyl-4-(tet^ 

pyra2olo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-N-[l-(3-furanylcarbonyl)-4-piperidinyl]-4-^^ 

pyrazolo[3,4-b]pyridine-5-carboxainide, 

N-[H33-DimethylbutanoylH-piperidmyl]-l-e%l-4-(tetr^ 

pyrazolo[3,4-b]pyridme"5-carboxamide, 

l-Ethyl-N-[H2-ethylbutanoyl)-4-piperidinyl]-4Ktet^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

N-[lKCyclopentylacetyl)-4-piperidinyl]-l-e%M-(tetrahyd^^ 

pyrazolo[3,4-b]pyridme-5-carboxaimde, 

l-Ethyl-N-[lK2-methylpropanoyl)^piperidinyl]-4-(teti^ 

pyra2olo[3,4-b]pyridme-5-carboxanude, 

l-Ethyl-4Ktetrahydro-2H-pyran-4-ylamino)-N-[l-<tet^ 

piperidinyl]-lH-pyrazolo[3,4-b]pyridme-5K:arboxamide, 

l-Ethyl.N-<l-propanoyl-4-piperidinyl)-4-(tetrahydro-2H-pyr^ 

b]pyridine-S-carboxaimde, 

N-[l-(N-Acetylglycyl)^-piperidinyl]-l-ethyl-4<tetrahy^^ 

pyra2olo[3,4-b]pyridme-5-carboxaimde, 

l-Ethyl-N-[l-(4-moipholinylacetylM-piperidinyl]-4-(te^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-{l-[(4"Oxocyclohexyl)carbonyl]-4-pipeiidinyl}-4^^^ 

ylamino)-lH-pyrazolo[3,4-b]pyridine-5-carboxaniide, 

l.Ethyl-N-[l<l-piperidinylacetyl)-4-piperidinyl]-4Ktetrahy^^ 

pyrazolo[3,4-b]pyridme-5-carboxamide, 
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l-Ethyl-N-{l-[(l-inethyl-5-oxo-3-pyn:oUdinyl)carbonyl]-4-pipe 
pyran'4-ylainmo>lH-pyrazolo[3,4-b]pyridine-S-^ 

l-Ethyl-N-{l-[(3-methyl-3-oxetanyl)carbonyl]-4-piperidmyl}-4-(tetrahy^ 

yIaixdno)-lH-pyrazolo[3»4-b]pyridine-5K:arboxaimde, 

l-Ethyl-N-{l-[(4-fluorophenyl)acetyl]-4-piperidinyl}-4-^ 

lH-pyrazolo[3,4-b]pyridme-5-carboxaimde, 

N-{[l-(33-Dimethylbutanoyl)-4-piperidinyl]methyl}-l-ethyl-^ 

ylainino)*lH-pyrazolo[3,4-b]pyridine-S-carboxaimde, 

N-{[l-(Cyclopentylacetyl)-4-piperidinyl]inethyl}-l-et^^ 

ylamino)-lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-{[l<C^clopropylcarbonyl)-4-piperidmyl]inethyl}-l-eth^ 

ylaimno)-lH-pyrazolo[3,4-b]pyridine-5-^arboxamide, 

l-Ethyl-N-({l-[(4-oxocyclohexyl)carbonyl]-4-piperidinyl}methyl^ 

ylammo)-lH-pyia2olo[3,4-b]pyridme-5H;arboxaimd^ 

l-Ethyl-N-({l-[(4-fluorophenyl)acetyl]-4-piperidmyl}inethyl)'^ 

ylaiiimo)-lH-pyra2olo[3,4-b]pyridme-5-carboxaimde, 

l-Ethyl-N-({lT[(l-methyl-5-oxo-3-pyn:olidinyl)carbonyl]-4-piperid^ 

(tetrahydrcH2H-pyran-4-ylaiiimo)-lH-pyrazolo[3,4-b]pyri 

Methyl 3-[(l-ethyI-5-{ [(phenylmethyl)aiiiino]carbonyl}-lH-pyrazolo[3,4-b]pyri^ 
yl)anuno]cyclohexanecarboxylate, 

3- [(l-Ethyl-5-{[(phenylinethyl)a3mno]carbonyl}-lH-pyrazolo[3,4^^ 
yl)ainmo]cyclohexanecarboxylic acid, 
l-EthylTN-^henylmethyl)-4-(4-piperidinylaniino 

carboxamide, 9 
Ethyl I-ethyl-4-({ l-[(methyloxy)acetyl]-4-piperidinyl}ammo)-lH-pyrazolo[3,4-b]pyrito 
carboxylate. 

Ethyl IKl-niethylethyl>4<tetrahydro-2H-pyran-4-ylamino)-lH-^ 
carboxylate, 

4- <Cyclohexylaimno)-l-ethyl-N-methyl-lH-pyraz61o[3,4-b]pyridin^ 
lrEthyl-NK4-fluorophenyl)-6-methyl-4-<tetrahydro-2H-pyran-^ 
b]pyridine-S-carboxacDide, 

l-Ethyl-6-methyl-N-{ [4-(methylsulfonyl)phenyl]methyl }-4-(tetrahydro-2H-pyran-4- 
ylammo)-lH-pyra2olo[3,4-b]pyridme-5-carboxaimde, 
N<2,3-Dihydro-lH-mden-2-yl)-l-ethyl-6-methyMKtetrahydrcH 
pyrazoloI3,4-b]pyridine-5-carboxaniide, 

l-Ethyl-N-[3-(l-piperidinylcarbonyI)phenyl]-4Ktetrahydro-2H-pyran-4^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde, 
l-Ethyl-N-[4Kl-methylethyl)phenyl]-4-(tetrahydro-2H-pyran-^ 
b]pyridine-5-carboxaimde, 

l-Ethyl-N-(2-fluorophenyl)«4-(tetrahydro-2H-pyran-4-ylaimn 

5- carboxamide, 

N-{ 3-[(Dimethylamino)carbonyl]phenyl }-l-ethyl-4<tetrahydro-ffl-pyran-^ 
pyrazolo[3,44)]pyridme-5-carboxaniide, 

N-{4-[(Difluoromethyl)oxy]phenyl}-l-ethyM-(tetrahydro-2H-pyran-^ 

pyrazolo[3,4-b]pyridine-5-carboxainide, 

N-{4-[Acetyl(methyl)animo]phenyl}-l-ethyl-4<tetrahydro-2H^ 

pyra2olo[3,4-b]pyridme-5 -carboxamide, 

l-Ethyl-NH^4-hydroxyphenyl)-4-(tetrahydro-2H-pyran-4-ylaiim 

b]pyridine-S-carboxaniide, 

l-Ethyl-N-[4-(4-morpholinyl)-2Ktrifluoromethyl)phenyI]-4-(tetrah^ 
ylainmo)-lH-pyrazolo[3,4-b]pyridine-5K:arboxanude, 
l-Ethyl-N-4-p)aidmyl-4<tetrahydro-2H-pyran-4-ylai^ 
carboxamide, 

l-Ethyl-N-{4-[(4-methyl-l-piperazinyl)carbonyl]phenyl}-4-<tetrahydro-2^ 
ylainmo)-lH-pyrazolo[3,4-b]pyridine-S-carboxaimde, 
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l-Ethyl-N-[2K2-oxo-l-pyiroUdmyl)phenyl]-4Ktetrahy<^ 
pyrazolo[3»4'b]pyridine-5-carboxaitiide, 
l-Ethyl-N-[3-(methylsulfonyl)phenyl]4-(tetrahydro-2H^ 
b]pyridme-5-carboxainide» 

N-{3-[Acetyl(methyl)aimno]phenyl}-l^thyl-4<tetr^ 

pyrazolo[3,4-b]pyridine-5-carboxaniide, 

l-Ethyl-N-{3-[(methylsulfonyl)aimno]phenyl}-4Ktetrah^ 

pyrazolo[3,4-b]pyri(Une-5-carboxaixude, 

l-Ethyl-NK4-fluorcH2-hydro3qTphenyl>4-(tetra^^ 

blpyridine-S-carboxamide, 

NK4<3ilorophenyl)-l-ethyl-4-(tetrahydro-2H-py^ 
5-carboxamide» 

N-(3-CUoro-2-K:yanophenyl)-l-ethyl-4-{tetrahydro-2H-pyran-4^ 
b]pyridine-S-carboxainide, 

l-Ethyl-N-[3-(l-piperidinylsiilfonyl)phenyl]-4-(tetrahyd^ 
pyrazolo[3,4-b]pyridme-5-carboxainide, 
l-Ethyl-N-[2-(methylsulfonyl)phenyl]-4<tetrahydro-2H-py^ 
b]pyridine-5-carboxamide, 

N-{2-[Acetyl(methyl)amino]phenyl}-l-ethyl-4-(tetrahyd^^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-N-[3-(4-moipholinylcarbonyl)phenyl]-4<tetrahydr^ 

pyrazolo[3,4-b]pyridme-5-carboxaniide, 

NK4-CMoro-3K:yanophenyl)-l-«thyl-4-(tetrahydjx^ 

b]pyridme-5-carboxamide, 

l-Ethyl-N-(3-hydroxyphenyl)-4-(tetrahydro-2H-pyran-4-^^ 
b]pyridine-5-carboxanude, 

N<3-CWorophenyl)-l-elhyl-4-(teti^ydro-2H-pyran-^ 
5-carboxamide, 

N-[3-[(Acetylammo)inethyl]-4Kmethyloxy)phenyl]-l-ethyl 

ylammo)-lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-[4-(l-piperidinylsulfonyl)phenyl]-4Ktetrahyd^^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-(3-{[Cyclohexyl(methyl)amino]carbonyl}phenyl)-l-^^^^ 

ylainmo)-lH-pyrazolo[3,4-b]pyridine-5K:arboxamide, 

l-Ethyl-N-[2-(4-morpholinyl)phenyl]-4-(tetrahydro-2H^ 

b]pyridme-5-carboxaimde, 

N-{3-[(Acetylaniino)sulfonyl]phenyl}-l-ethyl-4<tetrahydro-2^^ 
pyrazolo[3,4-b]pyridme-5-carboxainide, 
N-(3<;Woro-4-hydroxyphenyl)-l-ethyl-4-(tetrahydro-2H-p3^ 
blpyridine-S-carboxamide, 

l-Ethyl-N-{4-[(methylsiilfonyl)amino]phenyl}-4Ktetr^ 

pyrazolo[3,4-b]pyridme-5-carboxamide, 

l-Ethyl-N-{3-[(methylaiiiino)carbonyl]phenyl}-4-<tetrahydrcH^ 

pyra2olo[3,4-b]pyridine-5-carboxaimde, 

l-EthyM-(teti:ahydro-2H-pyian-4-ylamino)^^ 

b]pyridine-S-carboxaniide, 

l-Ethyl-N-3-pyridinyl^teti^ydro-2H-pyran-4-ylaixm 
carboxaimde» 

N-(3,4-DicWorophenyl)-l-ethyl-4KtetrahydrcH2H-pyran^ 
b]pyridine-5-carboxaimde, 

N-[3<Aii±iosulfonyl)-4K:morophenyl]-l-ethyl-4Ktetr^ 
pyrazolo[3,4-b]pyridine-5-carboxainide, 
l-Ethyl-N-[3<4-moipholinyl)phenyl]-4<tetrahydro-2H-p 
b]pyridine-5-carboxairiide. 
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l-Ethyl-N-[4-(4-morpholinylsulfonyl)phenyl]-4-(tetra^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-N-{2-[(4-methyl-l-piperazinyl)carbonyl]phenyl}-4<teti^ 

ylainmo)-lH-pyrazolo[3,4-b]pyridine-5-carboxaimde, 

N-{2-[(Dimethylamino)carbonyl]phenyl}-l-ethyl-4<tetrahydro-2H-^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

N-[2<Moro-4-(trifluoromethyl)phenyl]-l-ethyl-4<t^^ 

py]:azolo[3»44>]pyridine-S-carboxaznide« 

N-{2-[(Acetylaimno)methyl]phenyl}-l-ethyl-4-(tetrah^ 

pyrazolo[3,4-b]pyridine-5-carboxanude, 

NK2-CMorophenyl)-l-efhyl-4-(tetrahydro-2H-pyran-4-ylanm 

5-carboxamide, 

N-(3-CWoro-2-fluorophenyl)-l-ethyl-4-(tetrahydro-2H-pyran^^ ' 
b]pyridine-S-carboxamide, 

l-Ethyl-N-(3-fluorpphenyl)-4-(tetrahydro-2H-pyr^ 
S-carboxamide, 

N'<2-Cyano-3-fluorophenyl)-l-ethyl-4-(tetrahydrD-^^ 
b]pyridme-5-carboxaimde, 

l-Ethyl-N-[4-(propylsulfonyl)phenyl]-4<tetrahydro-2H-pyran^^ 
b]pyridine-5-carboxainide, 

N-{4-[(Diinethylamino)carbonyl]phenyl}-l-ethyl-4<tetr^^ 
pyrazolo[3,4-b]pyridme-5-carboxaimde, 
l-Ethyl-N-[4Kniethylsulfonyl)phenyl]-4-(teti^ 
b]pyridine-5-carboxainide, 

N-{4-[(Acetylamino)methyl]phenyl}-l-ethyl-4-(tetrahydro^^ 

pyrazolo[3,4-b]pyridine-S-carboxaimde, 

l-Ethyl-4<tetrahydro-2H-pyran-3-ylainmo)-lH-p3^ 

N-[2-(Aminosulfonyl)ethyl]-4-(cyclohexylainmo)^ 

carboxamide, 

N-(2-Aimn<>-2K>xoethyl)-4-(cyclohexylajiim 
carboxamide, 

4<Cyclohexylamino>l-ethyl-N-{2-[(methylsulfonyl)a^ 
b]pyridme-5-carboxainide, 

4-(Cyclohexylamino)-l-ethyl-N<tetrahydrcH2H-pyran-4-yl)-l^ 
carboxamide, 

4KCyclohexylamino)-l-ethyl--N-[(l-methyl-lH-pyrazoM-yl)im 
b]pyridine-5-carboxaimde, 

4-(Cyclohexylainmo)-l-ethyl-N-{[3<inethylsulfOT^ 
b]pyridine-5-carboxaniide, 

N-{[3<Aimnocarbonyl)phenyl]methyl}-4-(cyclohexylaiiuno)^ 
b]pyri^ne-5-carboxaniide, 

4-(Cyclohexylaii±io)-l-ethyl-N-(tetrahydro-2-fiu^ 
carboxamide, 

4- (Cyclohexylaimno)-N-({4-[(dimethylamino)sulfonyl]phenyl}methy^^^ 
pyra2olo[3,4-b]pyiidine-5-carboxaniide, 

N-[(5"Chloro-2-pyridinyl)methyl]-4-(cyclohexylaimno)-l-^thyl- 

5- carboxainide, 

4-(Cyclohexylai3amo)-l-ethyl-N-{[4-(iiiethylsulfonyl)phenyl]i^ 
blpyridine-S-carboxamide, 

4-(Cyclohexylainino)-l-ethyl-N-{[6-(methyloxy)-3-pyridmyl]TO 
b]pyridine-S-carboxanude» 

4-(Cyclohexylaniino)-l-ethyl-N-{4-[(methylaniino)carbonyy 
b]pyridine-5-carboxamide, 

4-(Cyclohexylainino)-l-ethyl-N-({3-[(methylainino)carbonyl]pheny 
pyrazoIo[3,4-b]pyridiiie-S-carboxa3mde, 
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N-{[4<Aniinocarbonyl)phenyl]methyl}-4-(cyclohexylaimno>l 
b]pyridme-5-carboxarDide, 

4-(6yclohexylamino)-l-ethyl-N-[(4-hydroxyphenyl)^ 
carboxamide, 

4-(Cyclohexylamino)-l -^thyl-N-f [4Kmethyloxy)phenyl]i^ 
b]pyridine-5-carboxainide, 

4-(Cyclohexylainmo)-N-[(3,4-difluorophenyl)methyl]-l-ea^^ 
carboxamide, 

4-(Cyclohexylainino)-l-ethyl-N-{ [4-(tiifl 
b]pyridine-5-carboxainide, 

4-(6yclohexylamino)-l-ethyl-NK{3-[(methylsulf^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde, 
4-(Cyclohexylammo)^N-[(2,5-difluorophenyl)mediyl]-l-et^^^ 
carboxamide, 

4<Cyclohexylamino)-l-ethyl-N-[(4-methylphenyl)methy^ 
carboxamide, 

4-(Cyclohexylamino)-l-ethyl-NK2-{4-[(inethylsiUfonyl)a^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

4<Cyclohexylamino)-l-ethyl-N-[(2-hydroxyphenyl)methyl]-lH-^^ 
carboxamide, 

4-(Cyclohexylaimno)-N-[(3,4-dicMorophenyl)inethyl]-l-«^ 
carboxamide, . 

4<Cyclohexylamino)-N-[(3,5-dicMorophenyl)methyl]-l^thyl-lH-pyraM 
carboxamide, 

4.(Oyclohexylamino>l-ethyl-NK2-phenylethyl)-lH-py^ 

4KCyclohexylamino)-l-ethyl-N-(l,2,3,4-tetrahydio-l.naphthalen^^^^ 

b]pyridine-S-carboxamide, 

4<6jrclohexylamino)-l 

b]pyridine-5-carboxamide, 

4-<Cyclohexylamino)-l-ethyl-N-[2-(4-hydroxyphenyl)et^^^ 
carboxamide, 

N-{2-[4-(Aminosulfonyl)phenyl]ethyl}-4-<cyclohexylamm 
b]pyridine-5-carboxamide, 

4<CyclohexyIamino)-l-ethyl-N-({2-[(methylamino)carbonyl]phen^ 
pyra2olo[3,4-b]pyridine-5-carboxamide, 
4<Cyclohexylamino)-l-ethyl-N-{ [2-(metiiylsulfonyl)phenyl]i^ 
b]pyridine-S-carboxamide, 

Methyl 2-[({ [4-<cycIohexylamino).l^thyl-lH-pyrazolo[3,4-b]pyridin-5- 
yl]carbonyl}amino)methyl]benzoate, 
4-(Cyclohexylaniino)-l-ethyl-N-{2-[4<methylsulfonyl)pte 
b]pyridine-5-carboxamide, 

N-[4,5-Bis(methyloxy>2,3-dihydro-lH-inden-2-yl]-4-(cyclohexylai^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 
4.(Cyclohexylamino)-l-^thyl-N.{[2-fluoro-3KtrifluOTomethy^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

4-(Cyclohexylamino)-N-[(3,4-dimethylphenyl)methyl]-l^^ 
carboxamide, 

4<Cyclohexylamino)-l-^thyl-N-[2-(4-fluorophenyl)ethyI]-lH-pyr^^^ 
carboxamide, 

4<Cyclohexylamino)-l-ethyl-N-[2-(4.methylphenyl)ethyl]-lH-py^ 
carboxamide, 

4<Cyclohexylamino)-l-ethyl-N-{2-[4Kmethyloxy)phenyl]ethyl}-lH-p 
b]pyridine-5-carboxamide, 

4-(Cyclohexylamino>l-ethyl-N<2-pyridinyImethyl)-lH-pyrazol^ 
carboxamide trifluoroacetate. 
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4-(Cyclohexylammo)-N-[(3,5-difluorophenyl)methyl]-l-e&^ 
carboxamide, 

4-(Cyclohexylanimo)-N<23-dihydro-lH-mden-l-y^^ 
carboxainide, 

4-(C^clohexylaniino)-N-{ [4-(diniethylainm 
b]pyiidme-5-carboxaniide trifluoroacetate, 

4- (C^clohexylamino)-l-ethyI-N-[(2-fluorophenyl)methyl]-lH-p^ 
carboxamide, 

N-{[2,4-Bis(methyloxy)phenyl]inethyl}-4-(cyclohexylaii^ 
b]pyridme-5-carboxamide, 

N-[(6<Moro-2-pyridmyl)niethyl]-4-(cyclohexylamm 

5- carboxamide trifluoroacetate, 

N-({2-[Acetyl(methyl)ainmo]phenyl}methyl)-4-(cyclohexylaiim 
b]pyri(Kne-5-carboxainide trifluoroacetate, 

4-(Cyclohexylamino)-l-ethyl-N-{[4-fluoro-3-(trifluoroniethyl)phen^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 
4-(Cyclohexylainiiio)-N-[(lR)-23-dihydro-lH-i^^ 
b]pyridine-5-carboxainide, 

4-(Cyclohexylaiiiino)-N-[(2,6-dicUorophenyl)methyl]-l-ethyl-lH-p^ 
carboxaiside. 

Methyl 3-[({ [4-(cyclohexylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridin-5- 

yl]carbonyl}aimno)methyl]benzoate, 

4<Cyclohexylainino)-N'<23-dihydro-lH-inden-2-yO^ 

carboxamide. 

Methyl 4-[({ [4-(cyclohexylamino)-l-ethyl-lH-pyrazolo[3,4-b]pyridin-5- 
yl]carbonyl } aiiiino)methyl]benzoate, 

4-(Cyclohexylainino)-l-«thyl-NKlH-tetra2ol"5-ylniethyl)-lH-p^ 
carboxamide, 

4KCyclohexylamino)-N<{4-[(difluoromethyl)oxy]phOTyl}mBthyl)-l-ethyl-lH-py^ 
b]pyridine-S-carboxamide, 

4-(Cyclohexylamino)-l-ethyl-N-[(2-methyl-l,3-tMazol-4-yl)methyl]-lH-pyrazol^ 
b]pyridine-5-carboxaimde, 

N-((2-CWoro-6-fluoropheiiyl)methyl]-4-(cyclohexylamino>l-ethyl-l^ 
b]pyridine-S*carboxamide, 

N-{[2KAminocarbonyl)phenyl]n»fliyl}-4KcyclohexyIamino)-l-ethyl-lH-p3^^ 
b]pyridine-5-carboxamide, 

4-(Cyclohexylamino)-N-{ [2-(dimethylaimno)phenyl]methyl } -l-ethyl-lH-pyrazolo[3,4- 
b]pyridine-5-carboxamide, 

4-(Cyclohexylaiiuno)-l-ethyl-N-[(4"fluorophenyl)methyl]-lH-pyrazol^ 
carboxamide, 

4-(Cyclohexylaimno)-l-^thyl-N-{[3-(trifluorQmethyl)phenyl]methyl}-l^ 
b]pyridine-5-carboxamide, 

4-(0>rclohexylamino)-N-[(2,6-difluorophenyl)methyl]-l-ethyl-lH-pyraz^ 
carboxamide, 

4-(Cyclohexylamiiio)-l-ethyl-N-[(3-fluorophenyl)methyl]-lH-pyra2olo[3,4-b]pyri<^^ 
carboxamide, 

4-(Cyclohexylamino)-l-ethyl-N-{[2-(trifluoromethyl)phenyl]methyl}-lH-pyrazo^^ 
b]pyridine-5>carboxamide, 

NK5-Chloro-2,3Hiihydro-lH-inden-2-yl)-4-(cyclohexylamino)-l-ethyl-lH-^ 
b]pyridine-5-carboxamide, 

4-(Cyclohexylairdno)-l-ethyl-NK{4-[(methylamino)carbonyl]phenyl}methyl)-lH^ 
pyrazolo[3,4-b]pyridine-S-carboxamide, 

4-(CycIohexylamino)-l-ethyl-N-[4Kinethyloxy)pheiiyl]-lH-pyrazolo[3,4-b]py^ 
carboxaimde. 
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4Kcyclohexylammo)-l-ethyl.N-[(6-oxo-l,6-dihydro-3-^ 
b]pyridine-5-carboxaimde, 

4<(^clohexylaniino)-l-ethyl-N-(3-pyridmylineth^^ 
carboxamide, 

4-[({[4<Cyclohexylai3imo)-l-ethyl-lH-pyra2olo[3,4-b]pyri^ 
yl]carbonyl}aiiiino)methyl]benzoic acid, 
3-[({[4-(Cyclohexylaimno)-l-^thyl.lH-pyra2olo[3,4-b]pyiidm^ 
yl]carbonyl}amino)methyl]benzoic acid, 
4KCyclohexylaimno>N-(23-dihydro.lH-inden-2-yl>l^^ 
carboxamide hydrocWoride, 

4KCycIohexylainino)-N-(23-dihydro-lH-inden-2-.yl).l-ethy^ 
carboxamide methanesulphonate, 

N-({2-[(lJ-Dimethylethyl)oxy]-3-pyridinyl}methyl)-l-ethyl-^^ 

ylamino)-lH-pyra2olo[3,4-b]pyridine-5-carboxaniide trifluoroacetate, 

N-[(3-CWoro-4-methylphenyl)methyI]-l-ethyl-4-(tetrahydro-:ffl^ 

pyra2olo[3,4-b]pyridine-5-carboxamide, 

N-[(4-CMoro-2-methylphenyl)methyl]-l'«thyl-4-(tetrahydro- 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

N<{2-[(IMfluoromethyl)oxy]phenyl}methyl)-l-ethyl-4-(tetrahyd^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 
l-Ethyl.NK{2-[(l-metfiylethyl)oxy]phenyl}me%l)-4-(tetrah^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-<{3-[(l-methylethyl)oxy]phenyl}methyl)-4<teti^ydro^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

N<{3-iOOifluoromethyl)oxy]phenyl}methyl).l-ethyl-4<tetrahydro^ 
pyra2olo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-{[4-hydroxy-3-(methyloxy)phenyl]methyl}-4-(tetrah 

lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-[(5-Acetyl.2-hydroxyphenyl)inethyl]-l-ethyl-4Ktetrah 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-4-(tetrahydn>-2H-pyran-4-ylamino>N-{2-[3 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-{ [4-(Acetylamino)phenyl]methyl}-l-ethyl-4<tetrahy^^^ 

pyra2olo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-[2<3-hydroxyphenyl)ethyl]-4-(tetrahydro-2H-py^ 
b]pyridine-5-carboxamide, 

N-[2-(3-CWorophenyl)ethyl]-l-ethyl-4Ktet^ 
b]pyridine-5-carboxarDide, 

l-Ethyl-4Ktetrahydro-2H-pyran-4-ylamino)-N<2-{4-[(trifl^^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 
l-Ethyl-N-{2-[3<methyloxy)phenyl]ethyl}-4-(tetrahydro^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-[2K4-Acetylphenyl)ethyl].l-ethyl-4-(tetrahydro-2H"pyran-^^^ 
b]pyridine-5-carboxamide, 

N-[2-(3,4-DicWorophenyl)ethyl]-l-«thyl-4Ktetrahydro-2H>pyrm 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-{2-[3KAminosulfonyl)phenyl]ethyl}.l-ethyl-4-(tetrahydro^^ 
pyra2olo[3,4-b]pyridine-5-carboxamide, 

N-{2-[3,4-Bis(methyloxy)phenyl]ethyl}-l-ethyl-4-(tetrahydro-2H-pyrm^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-[2<23-DicMorophenyl)ethyl]-l-ethyl-4Ktetrahydro-2H-pyran-4-^^ 
pyrazolo[3,4-'b]pyridine-5-carboxamide, 

N-{2-t3,5-Bis(methyloxy)phenyl]ethyl}.l-ethyl-4-(tetrahydro-2H-^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide. 
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l-Ethyl-N-{2-(3-methyl-4-(methyloxy)phenyl]ethyl}-4-(tett 
pyrazblo[3,4-b]pyridine-5-carboxaimde, 

N-[2-(2,6-Difluorophenyl)ethyl]-l-ethyl-4-(tettahydro-ffl-py^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-{2-[2,6-Bis(methyloxy)phenyl]ethyl}-l-ethyl-4-(tetrah 

pyrazolo[3,4-b]pyridine-5-carboxainide, 

l-Ethyl-N-[2K2-methylphenyl)ethyl]-4H(tetrahydro-2H-pyr^ 

b]pyridine-5-carboxaimde, 

N-[(3,4-Dimethylphenyl)methyl]-l-ethyl-4-(tetrahydro-2H-p^^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-[4,5-Bis(inethyloxy)-23-dihydro-lH-mden-2-yl]-l-eA^^ 

ylainmo)-lH-pyrazolo[3,4-b]pyridme-5-carboxainide, 

N-{ 2-[4-( Aminosulf onyl)phenyl]ethyl } - 1 -ethyl-4-(tetrahydrcH^ 

pyrazolo[3,4-b]pyridine-5-carboxainide, 

l-Ethyl-N-{[2-(methylsulfinyl)phenyl]methyl}-4-(teti^ 

pyrazolo[3,4-b]pyridine-5-carboxainide, 

l-Ethyl-NH[2-phenylethyl)-4<tetrahydro-2H-pyran-4-yl^^ 

S-carboxamide, 

N-{[4-(Dimethylamino)phenyl]methyl}-l-ethyl-4-(tetrahydro-2H-p)^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-[2K4-fluorophenyl)elhyl]-4Kteti»hydro-2H-pyran-4^^^ 
b]pyridine-5-carboxamide, 

l-Ethyl-N-[2-(4-methylphenyl)e1hyl]-4-(tetrahydro-2H-p3^^ 
b]pyridine-5-carboxamide, 

N-{[3KAiiunosulfonyl)phenyl]methyl}-l-^thyl-4-(te1rahydrc^^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 
l-Ethyl-N-[(4-methylphenyl)iiiethyl]-4-(tetrahydr6-2H-pyr^ 
bjpyridine-S-carboxaimde, 

l-Ethyl-N-{[4-fluoro-3-(trifluoromelhyl)phenyl]ii!ethyl}-^^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaimde, 

Methyl 2-[({ [l-^thyl-4Ktetrahydro-2H-pyran-4-ylaiiiLQo)-lH-pyrazolo[^ 

yllcarbonyl}ainmo)methyl]benzoate, 

N-[(6-CMoro-2-pyridmyl)inethyl]-l'^thyl^(tetrahydro-2H 

pyTazolo[3,4«-b]pyridme-5-carboxainide trifluoroacetate, 

NK2,3-DihydrcHlH-inden-l-yl)-l-^thyl-4Kteti:ahy&^ 

b]pyridine-5-carboxamide, 

NK{2-[Acetyl(methyl)aimno]phenyl}methyl)-l-ethyl-4-(tetrahy^^ 
lH-pyra2olo[3,4-b]pyridine-5-carboxaimde, 

N-t(lS)-23-Dihydro-lH-mden-l-yl]-l-ethyM<tetrahydro-2H-py^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde, 
N-[(lR)-23-Dihydro-lH-inden-l-yl]-l-ethyl-4KtetrahydrcH2^^ 
pyrazolo[3,4-b]p3aidine-5-carboxamide, 

l-Ethyl-N-({3-[(mediylsulfonyl)aimno]phenyl}methyl)-4-(tetrah^ 
lH-pyrazolo[3,4«b]pyridme-5-carboxainide, 
lTEthyl-N<phenylmethyl)-N-propyl-4-<tetrahydro-2H-pyran-^ 
b]pyridine-5-carboxamide, 

N-[2-(Dimethylamino)ethyl]-l-ethyl-N-(phenylmelhylM 
lH-pyrazolo[3,4-b]pyridine-5-carboxamide, 
N-ButyI-l-ethyl-N-(phenybaiethyl)-4-(tetrahydro-2H-pyran-^ 
b]pyridine-5-carboxainide» 

N,l-Diethyl-N-<phenylmethyl)-4Ktetrahydro-2H-pyran-4-ylain^ 
blpyridine-S-carboxamide, 

l-Ethyl-N-(l-phenyl-4-piperidinyl)-4-(tetrahydro-2H-pyran-4-^^ 
b]pyridine-5-carboxamLde, 
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l-ethyl-N-{l-[(ethylaimno)carbonyl]-4-piperidinyl}-4-^^^ 
pyTazolo[3,4-b]pyridine-5-carboxaimde, 

Formic acid - l-ethyl-N-tl-metliyl-2K4-methyl-l-piperazinyl)ethyl]-^ 
4-ylaimno)-lH-pyrazolo[3,4-b]pyridiiie-5-carboxamide (1:1), 
Methyl [4-({ [l-ethyl-4Ktetrahydro-2H-pyran-4-ylainino)-lH-pyr^^ 
yl]carbonyl}amiiio)-l-piperidinyl]acetate, 
l-Ethyl-N-{[4-(4-moipholinylmethyl)phenyl]methyl}-4-<tetra^ 
lH-pyra2olo[3,4-b]pyridine-5-carboxaimde trifluoroacetate, 
l-Ethyl-N-({3-[(4-methyl-l-pipera2inyl)methyl]phenyl}methyl)-4-(te^^ 
ylamino)-lH-pyrazolo[3,4-b]pyridine-5-carboxainide trifluoroacetate, 
N-{[5-(Aininocaiix)nyl>3-pyridinyl]inethyl}-l-^thyM 
pyrazolo[3,4-b]pyridine-5-carboxainide trifluoroacetate, 
l-Ethyl-N-{[4-(l-methylethyl)phenyl]methyl}-4-(tetra^ 
pyia2olo[3,4-b]pyridine-5-carboxamide, 

N-{[3<C^clopentyloxy)-4-(methyloxy)phenyl]inethyl}-l-e&yl-4-< 

ylamino)-lH-pyrazolo[3,4-b]pyridine-5-carboxaimde, 

l-Ethyl-N-({4-[(4-methyl-l-pipera2inyl)methyl]phenyl}mea^^ 

ylaimiio)-lH-pyrazolo[3,4-b]pyridine-5-carboxaimde trifluoroacetate, 

N-[(2,4-DicWorophenyl)methyl]-l-ethyl-4<tetrahydro-2H-pyran^-^^ 

pyiazolb[3,4-b]pyiidine-S-carboxainide, 

N-[(2,4-Difluorophenyl)inethyl]-l-ethyl-4<tetiahydro-2H-pyran-4-ylam^ 
pyrazolo[3,4-b]pyridine-5-carboxaiiiide, 
N-[(2-CWoro-4-fluorophenyl)methyl]-l-ethyl-4-(tetiahydro^^ 
pyrazolo[3,4-b]pyridine-5-carboxaimde, 

N-{2-[2-CMoro-3Kmethyloxy)pheiiyl]ethyl}-l-ethyH<tetrahydro-2H-^^ 
pyrazolo[3,4-b]pyridine-5-carboxainide. 

Methyl 3-[({ [l-ethyl-4-(tetrahydro-2H-pyran-4-ylainino)-lH-pyrazolo[3.^^ 
yl]carbonyl }ainino)iiiethyl]beiizoate, 

l-Ethyl-N-{[3<l-pyrrolidiiiylmethyl)phenyl]methyl}-4-(tet^ 

lH-pyrazolo[3,4-b]pyridine-5-carboxamide trifluoroacetate, 

l-Ethyl-NK2-{44(methylsulfonyl)aiiiino]phenyl}ethyl)-4Ktetr^^ 

lH-pyrazolo[3,4-b]pyridine-5-carboxaimde, 

N-{[2,5-Bis(methyloxy)phenyl]methyl}-l-ethyl-4-(tetrahydro-2^^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde, 

N-{[2,6-Bis(methyloxy)phenyl]methyl}-l^thyl-4-(tetrahydro-2H-pyra^ 
pyrazolo[3,4-b]pyridine-5-carboxamide, 

l-Ethyl-N-[(2-fluorophenyl)methyl]-4-(tetrahydro-2H-2yran-4-yla^ 
b]pyridine-5-carboxamide, 

N-[(3,5-Difluorophenyl)methyl]-l-«thyl-4Ktetrahydro-2H-pyran-4-yl 
pyiazolo[3,4-b]pyridine-5-carboxamide, 

N-[(4-CMorophenyl)methyl].l-ethyl-4Ktetiahydro.2H-pyran-4-ylai^ 
b]pyridine-S-carboxainide, 

N-Cyclohexyl-l-ethyMKtetrahydro-2H-pyran-4-ylamino)-lH-py^ 
carboxamide, 

l-Ethyl-N-{2-[4<methylsulfonyl)phenyl]ethyl}-4-(tetrahydro-2^^ 
pyra2olo[3,4-b]pyridine-5-carboxainide, 

l-Ethyl-N-{[2-fluoro-3<trifluoromethyl)pheriyl]methyl}-4-(tetrahydro-2H^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxainide, 

NK{4-[(Oyclopropylamino)carbonyl]phenyl}inethyl)-l-ethyMKtetrahydrc^^ 
ylaniino)-lH-pyrazolo[3,4-b]pyridine-5-carboxanude, 
l-Ethyl-N-{[4<4-methyl-l-pipera2myl)phenyl]methyl}^^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaniide, 

l-Ethyl-N-{ [4K l-pyrrolidinylmethyl)phenyl]methyl }-4-(tetrahydro-2H-pyran 
lH-pyra2olo[3,4-b]pyridine-5-carboxamide, 
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l-Ethyl-N-[6-(methyloxy)-l-oxo-2,3-ciihydro-lH-inden^ 

ylaniino)*lH-pyrazolo[3,4-b]pyridme-S-carboxamide, 

N-[(2,5-Dichlorophenyl)methyl]-l-ethyl-4Ktetrahydn>-2H-pyran-^ 

pyrazolo[3,4-b]pyridine--5-carboxaimde, 

N-[(3,5-Diethylphenyl)methyl]-l-^thyl-4-(tetrahydro-2H-pyM 

b]pyridme-5-carboxamide„ 

N-[(23-Difluorophenyl)methyl]-l-ethyl-4-(tetrahydro-2H-py^ 

pyrazolo[3»4-b]pyridine-S-carboxainide, 

l-Ethyl-N«{[2-(methylsulfonyl)phenyl]methyl}-4-(tet^ 

pyrazoIo[3,4-b]pyridme-S-carboxamide, 

l-Ethyl-N-[(3-hydroxyphenyl)methyl]4<tetrahydro-2H^^ 

b]pyridine-5-carboxaimde, 

N-{[3,5-Bis(methyloxy)phenyl]me%l}-l-ethyl-4-(tetrahydro^ 

pyrazolo[3,4-b]pyridme-5-K:arboxaimde, 

l-Etiiyl-N-[2-(4-hydroxyphenyl)ethyl]-4<tetrahydro-2a-py^ 

b]pyridiiie-5-carboxaimde, 

N-[(3,5-IMcUorophenyl)methyl]-l-ethyl-4<tetr^ 

pyrazolo[3,4-b]pyridine-5-carboxamide, 

N-{[2,4-Bis(methyloxy)phenyl]methyl}-l-ethyM<tetrahydro-2H-^ 

pyrazoIo[3,4-b]pyridme-S-caxboxaiiiide, 

l-Ethyl-N-{ [2Kme%loxy)phenyl]methyl}-4Ktetrah 

pyrazolo[3,4-b]pyridme-5-carboxaimde, 

N-[(2,4-Dimethylphenyl)methyl]-l-elliyl-4-(teti^ 

pyrazolo[3,4-b]pyiidme-5-carboxamide, 

l-Ethyl-N<{2-[(methylainino)carbonyl]phenyl}methyl)-4-(t^^ 

lH-pyrazolo[3,4-b]pyridine-S-carboxamide, 

l.Ethyl-N-{2-t4Kmethyloxy)phenyl]ethyl}^Ktetrahydi^ 

pyrazolo[3,4-b]pyridme-5-carboxamide, 

N-[(2<Morophenyl)methyl]-l-ethyl-4Ktetrahydi^ 

b]pyridme-5-carboxaniide, 

l-Ethyl-N-[(2-hydroxyphenyl)methyl]-4<tetrahydro-2H-pyran 
blpyridine-S-carboxaimde, 

N<l,3-Benzodioxol-5-ylmethyl)-l-ethyl-4<tetrahydro-2H-pyr^ 
pyrazolo[3,4-b]pyridme-5-<arboxamide, 
l-Ethyl-N-[3Kmethyloxy)phenyl]-4-(tetrahydrc^^ 
b]pyridme-5-carboxaimde, 

N<Cyclohexylmethyl)-l-ethyl-4Ktetrahydro-2H"pyi^ 
b]pyiidme-5-carboxaimde, 

l-Ethyl-N-(l,23,4-tetrahydro-l-naphthalenyl)-4-(teti^ 
pyrazolo[3,4-b]pyridiiie-5-carboxaimde. 

Methyl 4-[({ [l-ethyl-4<tetrahydro-2H-pyran-4-ylammo)-lH-p^ 
yl]carbonyl }aimno)methyl]beiizoate, 

N-[(3,4-DicMorophenyl)methyl]-l-ethyl-4Ktetrahydro-2H-pyra^ 
pyrazolo[3,4-b]pyridine-5-carboxanude, 

N-{ [4KAimnocarbonyl)phenyl]methyl }-l-ethyI-4-(telrahydrcHffl^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

N-[(2,6-Difluorophenyl)methyl]-l-^thyMKtetrahydro-2H-pyran-^ 
pyrazolo[3,4-b]pyridme-5-carboxainide 

N-{[3-(Aininocarbonyl)phenyl]methyl}-l-^thyl-4-(tetrahydro-2H-p 
pyra2olo[3 ,4-b]pyridme-5-carboxainide 

l-Ethyl-N-[(4-hydroxyphenyl)methyl]-4Ktetrahydro-2H-pyran^^^ 
b]pyridine-5-carboxamide 

l-Ethyl-N-{[6-(methyloxy>3-pyridinyl]methyl}-4-(tetrahy* 
pyrazolo[3»4-b]pyridine-5-carboxainide 
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l-Ethyl-N<2-pyridmylmethylM<tetrahydro-^^^ 
Djpyndme-5-cazboxamide 

l-Ethyl-4-(tetrahydro-2H-pyran-4-ylanimo)-N-{[3<tri^^ 
pyra2olo[3,4-b]pyridme-5-caiboxainide 

N-t4K2-Aimno-2K)xoethyl)phenyl]-l-e%1.4-(tetrahydro-2H-pyran-4-ylan^ 
pyrazolo[3,4-b]pyridme-5-carboxamide 

l^yl-N-({4-[(methylaiiiino)carbonyl]phenyl}ineth^^ 

lH-pyrazolo[3,4-b]pyridine-5-carboxainide i'j j' 

l-Ethyl-N-{4-(2-(meAylaimno)-2K)xoethyn^^ 

pyrazolo(3,4-b]pyridine-5-carboxaniide «imuu^ ixi 

l-Eth3d-N-[(3-fluorophenyl)niethyl]-4<teta^^ 

Djpyndme-5-carboxamide rj i , 

l^yl-N-({4-[(methylsulfonyl)anim 

lH-pyrazolo[3,4-b]pyridine-5-carboxaimde jr «iumu^ 

N-{[4-(^nmosulfonyl)phenyl]methyl}.l^yl-4^tetrahydro-2H-pyran-4-y^ 
pyiazolo[3,4-b]pyridine-5-carboxaimde . 

N-{[2-<AnMncM:arbonyl)phenyl]methyl}-l-ethyl-Htetrahydro-M^^ 
pyiazolo[3,4-b]pyridme-5-carboxainide J' "-^ ^xi 

NK{4-[(DifluoromeAyl)oxy]phenyI}me%l>l^thyl^^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde yiommo^ in 

N-({3-[(DtoethylM^ 

lH-pyrazolo[3,4-b]pyridme-5-carboxaimde jr ammu^ 

N-{[3-adoro-4<methyloxy)phenyl]methyI}.l^yl^tett^^ 

pyrazolo[3,4-b]pyridine-5-carboxainide ^ ^JJ' J' ammw ixi 

N<l-A<»tyl-4-piperidinyl)-l-ethyl-4Ktetrahydro-2H-pyr^ 

Djpyndine-5-carboxaniide t-^ i » 

l-Ethyl-4-(tetohydro-2H-pyran^-ylanm 

pyrazolo[3,4-b]pyndiiie-5-carboxamide 

N<5<aiIoro-p-dihydro-lH-mden.2-yl)-l-ethyl^tetrahydr^^ 
pyra2olo[3.4-b]pyridine-5-carboxamide jr x« 

>H{3-KAcetylaamno)metfayl]phenyI}methyl>l-ethyl-4^^^ 

lH-pyrazolo[3,4-b]pyridme-5-carboxaimde fj' J- 

l-Ethyl-N-[(4-fluorophenyl)iiiethyl]^Ktetra^^ 

bjpyndine-S-caiboxanude 

lJthyl.N-{[4-fluoro-2<trifluorome%^^^ 

lH-pyrazolo[3,4-b]pyridine-5-carboxaniide 

l-E&3j-N-[(2-e&ylphenyl)methyll^-(tetrahydro-2H-py^ 

o]pyndme-5-carboxainide ^ rj i . 

l^thyl-N-{[2-fluoro-5Ktiffluo^^ 

lH-pyrazolo[3,4-b]pyridine-5-caiboxamide / ammu^ 

l-Ethyl-4-<tettahydro-2H-pyran-4-ylammo>N-[(2.3.44rmu^ 

pyrazolo[3,4-b]pyridme-5-carboxaniide 

N-[(4-adoro-2-flu<m)phenyl)ineA^^^ 

pyra2olo[3,4-b]pyridine-5-carboxaniide 

N-[(4-Bromo-2.fluorophenyl)methyl]-l^thyl-4<tetr^^ 

pyra2olo[3,4-b]pyridin©-5-carboxamide *'J' J' -rxxx 

N-[(3.5-Dimethylphenyl)methyl]-l-ethyl-4-(tetrahydn)-2H-pyran-4-ylaiiiin 
pyrazolo[3,4-b]pyridme-5-carboxaiiiide 

N-K2,3-Dime&ylphenyl)methyl]-l^thyl^teti^^ 
pyrazolo[3,4-bjpyndine-5-carboxaimde 
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N-[(4-Bromophenyl)methyl]-l-ethyM<tetrahydro-2H-^^ 

blpyridine-S-carboxamide , ^ , . n 

l-Ethyl-N-{ [5-fluoro-2<trifluoromethyl)phenyl]methyl)-M 
lH-pyrazolo[3,4-b]pyridme-5-carboxaimde 
l-Ethyl-N-[(44odophenyl)methyl]-4<tetrahydro-2H-pyran-4-yla 

b]pyridme-5-carboxamide . x ,tt 

N-{ [4<ia-Dimethylethyl)phenyl]methyl}-l-ethyl-4<tetra^ 

pyrazolo[3»4--b]pyridine-5-carboxaimde 
N-[(3-<:yanophenyl)methyl]-l-ethyl-4<tetrahydro-2H-py^ 

b]pyridine-5-carboxamide 

N-[(2,6-DicMorophenyl)methyl]-l-ethyl-4Ktetrahydro-ffl^ 
pyra2X)lo[3,4-b]pyridine-5-carboxaimde 
N-[(5-CMoro-2-methyIphenyl)methyl]-l-ethyl-4-(tetr^^ 
pyrazolo[3,4-b]pyridine--5-carboxaniide 

N-[(3,5-Dibromophenyl)methyl]-l-ethyM<tetrahydro-2H-pyr^ 

pyi:a2olo[3,4-b]pyridine-5-carboxamide 

l.Ethyl-N-[(4-ethylphenyl)inethyl]-4<tetrahydro- 

b]pyridine-5-carboxainide 

l-Ethyl-N-{ [3-fluoro-4Ktrifluoromethyl)phenyl]m 

lH-pyiMolo[3,4-b]pyridine-5-carboxamide 

l-Ethyl-N-[(24odophenyl)inethyl]-4Ktetrahydro-2H^^ 

b]pyridine-5-carboxainide 

N-[(2-]|?:omophenyl)methyl]-l-^thyl-4.(tetrahydro-m^ 
b]pyridiiie-5-carboxaniide 

l-Ethyl-N-{ [4-(hydroxymethyl)phenyl]methyl}-4<tetrahydro^ 

pyrazolo[3,4-b]pyridine-5-carboxamide 

1-Ethyl-N.{ [3<hydroxymethyl)phenyl]methyl}-4<tetra^ 

pyra2olo[3,4-b]pyiidine-5-carboxaniide 

l-Ethyl-N-{ [3-(hydroxyinethyl)-2-melhylphenyl]methyl}-4Ktet^ 

vlaniinoVlH-pwazolor3,4-b]pyridine-5-carboxaimde 

N-{ [23-Dicmoro-6-(hydroxymethyl)phenyy 

ylaimno)-lH-pyrazolo[3,4-b]pyridine-5-carboxaiiu^^ 

N-[(2,4-Dichloro-6-methylphenyl)inethyl]-l-ethyl-4^^ 

pyrazolo[3,4-b]pyridine-5-carboxaimde 

l-Ethyl-N-{[4-(2-inethylpropyl)phenyl]inethyl}-4KtetrA^ 

pyrazolo[3 ,4-b]pyridme-5-carboxanude 

N-[(2,5-dimethylphenyl)methyl]-l-ethyl^(tetrahy&^^ 

pyra2oloI3,4-b]pyridine-5-carboxamide 

l-Ethyl-4-(telxahydro-2H-pyran-4-ylanimo)-N-[^^^ 

pyrazolo[3,4-b]pyridine-5-carboxaniide 

l-Ethyl-N-{ [2-fluoro^-(trifluoromethyl)phenyl]methyl}-4-(tet^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxaimde 
N-[(2<Moro-6-methylphenyl)methyl]-l-ethyl-4-(tetTahy^^^ 
pyrazolo[3,4-b]pyridine-5-carboxaniide 
4-[({[l-EthyM<tetrahydro-2H-pyran-4-ylamino)-lH-pyra2ol^ 
yl]carbonyl}aiiiino)methyl]benzoic acid sodium salt 
3-[({[l-Ethyl-4<tetrahydro-2H-pyran-4-ylainino)-lH-pyr^ 
yl]carbonyl}ainino)methyl]benzoic acid 

Ethyl l-ethyl-4-{ [4<hydroxyiiiuno)cyclohexyl]amino}-lH-pyrazolo[3,4-b]pyridin^^ 

carboxylate , ii ,tt 

l-EthyM-{[4<hydroxyiiiuno)cyclohexyl]ainino}-N-{[4Kmethyloxy)^^ 

pyrazolo[3,4-b]pyridine-5-carboxainide 

N-{[4<Dimethylaimno)phenyllmethyl}-l-ethyl-4-{[4Khydroxy^ 
lH-pyrazolo[3,4-b]pyridine-5-carboxamide 
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l-Ethyl-4-({4-[(ethyloxy)imino]cyclohexyl}amm 
pyrazolo[3,4-b]pyridine-5-carboxaimde 
l-Etliyl-4-({4-[(methyloxy)imino]cyclohexyl}ai^ 
pyrazolo[3,4-b]pyridhie-5-carboxaimde 

4-[(4-{ [(144>imethylethyl)oxy]iirdno}cyclohexyl)aniino]-l-ethyl^^ [4- 

(methyloxy)phenyl]methyl}-lH-pyrazolo[3,4-b]pyridme-5-<:arboxaim 

l-Ethyl-N-{[4-(methyloxy)phenyl]niethyl}-4-[(7-oxohexahydro- 

pyrazoIo[3,4-b]pyridme-S-carboxaimde 

Ethyl l-ethyl-4-[(7-oxohexahydro-lH-a2epin-4-yl)ainino]-lH-^ 

carboxylate 

4-{[cis-4-(Butylamino)cyclohexyl]ainmo}-N-(23-dmydj^ 
pyrazolo[3,4-b]pyridine-5-carboxamide 

4- [(trans-4-Aiiunocyclohexyl)ainino]-l"ethyl-N-(pheBy 

5- carboxamide 

4- [(trans-2-Ainmocyclohexyl)ainino]-l-ethyl-^ 

5- carboxamide 

4-[(cis-2-Ammocyclohexyl)ainino]-l-ethyl-N-<phenylme&^^ 
carboxamide, or 

4-[(3-Ammocyclohexyl)amino]-l-ethyl-N-(phenylmeA^^ 
carboxamide; 

or a salt thereof. 



47. A compound or salt as claimed any preceding claim, which is the compound 
or a phannaceutically acceptable salt thereof : 



48. A compound or salt as claimed any preceding claim, for use as an active 
therapeutic substance in a mammal such as a human. 

49. A pharmaceutical composition comprising a compoimd of formula (I) or (lA) 
or (IB), as defined in any of claims 1 to 47, or a phannaceutically acceptable salt 
thereof, and one or more pharmaceutically acceptable carriers and/or excipients. 

50. A composition as claimed in claim 49, for the treatment and/or prophylaxis of 
an inflammatory and/or allergic disease in a miammal such as a human. 

51. The use of a compound of formula (I) or (lA) or (IB), as defined in any of 
claims 1 to 47, or a pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment and/or prophylaxis of an inflammiatory and/or allergic 
disease in a mammal such as a human. 

52. A composition or the use as claimed in claim 50 or 51, wherein the 
composition or medicament is for the treatment and/or prophylaxis of chronic 
obstructive pulmonary disease (COPD), asthma, or allergic rhinitis in a mammal such 
as a human. 
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ABSTRACT 



Fyrazolo[3,4-b]pyridine compounds, and tiieir use as phosphodiestorase 

inhibitors 



The invention relates to a conapound of formula (]Q or a salt thereof: 




(I) 



wherein: 

r1 is Ci^alkyl, Ci.sfluoroalkyl, -CH2CH2OH or -CH2CH2C02Ci.2alkyl; 
r2 is a hydrogen atom (H), methyl or Cifluoroalkyl; 
r3 is optionally substituted C3.gcycloalkyl or optionally substituted 
mono-unsaturated-C5_7cycloalkenyl or an optionally substituted heterocyclic group 
of sub-formula (aa), (bb) or (cc); 




(aa) (bb) (cc) 

in which n^ and n^ independently are 1 or 2; and in which Y is O, S, SO2, or NR^O; 




or r3 is a bicyclic group (dd) or (ee): ^^^^ 
and wherein X is NR4r5 or OR5a 

The compounds are phosphodiesterase (PDE) inhibitors, in particular PDE4 
inhibitors. Also provided is the use of a compound of formula (J), or a 
phannaceutically acceptable salt thereof, in the manufacture of a medicament for the 
treatment and/or prophylaxis of an inflammatory and/or allergic disease in a mammal 
such as a human, for example chronic obstructive pulmonary disease (COPD), 
asthma, or allergic rhinitis. 



